haizens

NHDES ALTERATION OF TERRAIN
PERMIT APPLICATION

ATLANTIC WIND, LLC
WILD MEADOWS WIND PROJECT
ALEXANDRIA AND DANBURY, NH



34 SCHOOL STREET e LITTLETON, NH 03561 e PHONE 603-444-4111 o FAX 603-444-1343 » www.horizonsengineering.com

APPLICATION FOR
NHDES ALTERATION OF TERRAIN PERMIT
FOR
ATLANTIC WIND, LLC
WILD MEADOWS WIND PROJECT
ALEXANDRIA AND DANBURY, NH

NOVEMBER 2013

PROJECT NUMBER 13185
Copyright © 2013
Horizons Engineering, Inc.

17 Sunset Terrace 34 School Street 35 Railroad Row, Suite #204
Newport, VT 05855 Littleton, NH 03561 White River Junction, VT 05001
Ph.: 802-334-6434 Ph: 603-444-4111 Ph: 802-296-8300
Fax: 802-334-5602 Fax: 603-444-1343 Fax: 802-296-8301

www.horizonsengineering.com



TABLE OF CONTENTS

* Information that is not applicable to this project is noted by N/A and has been omitted from this report

1.0 AOT APPLICATION (unbound)
AOT Signed Application
AOT Application Fee (check)
USGS Location Map

2.0 PROJECT INFORMATION NARRATIVE (bound report)
2.1 Copy of the signed Application
2.2 Copy of the Application Fee (check)
2.3 USGS Location Map
2.4 Certified Mail Receipts
2.5 Application Checklist
2.6A Project Narrative (Overall Project)
2.6.1A Project Summary
2.6.2A Existing Conditions
2.6.3A Proposed Site Conditions & Disturbances
2.6.4A Rainfall Data
2.6.5A Peak Runoff Control Requirement
2.6.6A Channel Protection Requirement
2.6.7A Ground Water Recharge Volume
2.6B Project Narrative (Substation Interconnection Station)
2.6.1B Project Summary
2.6.2B Existing Conditions
2.6.3B Proposed Site Conditions & Disturbances
2.6.4B Rainfall Data
2.6.5B Peak Runoff Control Requirement
2.6.6B Channel Protection Requirement
2.6.7B Ground Water Recharge Volume
2.6C Project Narrative (Operation and Maintenance Building)
2.6.1B Project Summary
2.6.2B Existing Conditions
2.6.3B Proposed Site Conditions & Disturbances
2.6.4B Rainfall Data
2.6.5B Peak Runoff Control Requirement
2.6.6B Channel Protection Requirement
2.6.7B Ground Water Recharge Volume
2.7 Surface Water Impairments
2.8 AOT Screening Layers
2.9 NHB Letter/Response
2.10 NRCS Soils Information
(Web Soil Survey Map)
2.11 Aerial Photograph
2.12 Site Photographs
A. Overall Project



B. Substation Interconnection Station
C. Operation and Maintenance Building
2.13 Extreme Precipitation Tables (Northeast Regional Climate Center)

3.0 DRAINAGE CALCULATIONS, ANALYSIS & DESIGN
3.1 Groundwater Recharge Volume (GRV) Calculations
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.2 BMP Worksheets for all Treatment Systems
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.3 Pre-development Analysis
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.3.1 Node listing for the 2, 10, and 50 storm events
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.3.2 Full summary and Diagram for the 10 year storm event
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.4 Post-development Analysis
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.4.1 Node listing for the 2, 10 and 50 storm events
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.4.2 Full summary and Diagram for the 10 year storm event
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.5 Stone Riprap Calculations (Energy Dissipation — Stability Calculations)
A. Overall Project
B. Substation
C. Operations and Maintenance Building
3.6 Site Specific Soil Survey by Lobdell Associates Inc.
3.7 Infiltration Feasibility Report
3.8 Inspection and Maintenance Manual
3.9 Request to Expedite Permit — Waiver Request — N/A*
3.10 References — Preparer’s/Reviewer’s Certification



APPENDICES - Supporting Data
Culvert and Level Spreader Sizing

4.0 PLANS

4.1 Design Plans (unbound)

4.2 Certified Wetlands Plan

4.3 Color Coded Hydrologic Soil Group Plans
A. Overall Project
B. Substation
C. Operations and Maintenance Building

4.4 Pre and Post Development Drainage Area Plans
A. Overall Project
B. Substation
C. Operations and Maintenance Building

5.0 100 YEAR FLOODPLAIN REPORT — N/A*

LIST OF TABLES
Table 2.0 A, B, and C — Table 2.0 — 2, 10 and 50 Year Comparison
Table 2.1 A, B, and C — Proposed Disturbance Area Breakdown
Table 2.2 A, B, and C - Type Il, 24 Hour Rainfall Depths for Project Site
Table 2.3 A, B, and C — 10 and 50 Year Comparison
Table 2.4 A, B, and C — Channel Protection Comparison Outlet Points
Table 2.5 A, B, and C — Groundwater Recharge Volume Comparison

WAIVER REQUESTS



SECTION 1.0 AOT APPLICATION



THIS SECTION LEFT INTENTIONALLY BLANK



SECTION 2.0 PROJECT INFORMATION NARRATIVE
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THE STATE OF NEW HAMPSHIRE
DEPARTMENT OF ENVIRONMENTAL SERVICES
LAND RESOURCES MANAGEMENT
ALTERATION of TERRAIN BUREAU
29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
Phone: (603) 271-2147 Fax: (603) 271-6588
Website: http://des.nh.gov/organization/divisions/water/aot/index.htm

For Permit Status: http://www2.des.state.nh.us/OneStop/Wastewater Engineering Site Specific Query.aspx

ALTERATION OF TERRAIN PERMIT APPLICATION

HiEHEtve

1. PROJECT LOCATION

PROJECT NAME: Wild Meadows Wind Project

ADDRESS: Wild Meadows Road

TOWNY/CITY: Alexandria / Danbury

COUNTY: Grafton/
Merrimack

STATE: NH

ZIPCODE: 03222 / 03230

TAX MAP: 403, and addtn’l see attached

BLOCK:

LOT NUMBER: 14, and addtn’l - see

attached

UNIT:

LOCATION COORDINATES: 935000E, 397000N

[J LATITUDE/LONGITUDE [] UTM [X] STATE PLANE

2. APPLICANT INFORMATION (DESIRED PERMIT HOLDER)

APPLICANT NAME: Atlantic Wind, LLC

CONTACT NAME: Erik Lallum

EMAIL: erik.lallum@iberdrolaren.com

FAX:503-796-6906

PHONE: 503-478-6361

ADDRESS: Two Radnor Corp. Center, Ste. 200, 100 Matsonford Road

TOWNY/CITY: Radnor

STATE: PA

ZIPCODE: 19087

3. PROPERTY OWNER INFORMATION (IF DIFFERENT FROM APPLICANT)

PROPERTY OWNER: H&H Investments, LLC. - Numerous owners. See

attached.

CONTACT NAME: Don Hardwick

EMAIL:

FAX:

PHONE: 603-588-6618

ADDRESS: PO Box 519

TOWN/CITY: Antrim

STATE: NH

ZIPCODE: 03043

4. AGENT INFORMATION

ENGINEERING FIRM: Horizons Engineering, Inc.

CONTACT NAME: Arthur Colvin, PE

EMAIL: acolvin@horizonsengineering.com

FAX: (603) 444 - 1343

PHONE: (603) 444 - 4111

ADDRESS: 34 School Street

TOWN/CITY: Littleton

5. PROJECT TYPE

[J EXCAVATION
[] RESIDENTIAL

X] COMMERCIAL
[] GOLF COURSE

[ scHooL
] MUNICIPAL

Alteration of Terrain Permit Application Form — Rev 06/05/2013 Valid Until 12/31/2013

STATE: NH ZIPCODE: 03561
[J AGRICULTURAL |[J LANDFILL
CILAND L] OTHER
Page 1 of 8




6. BRIEF PROJECT DESCRIPTION (PLEASE DO NOT REPLY “SEE ATTACHED”)

Atlantic Wind, LLC wishes to construct a 23 turbine wind facility along ridgelines in Danbury and Alexandria. The project will
include construction of these turbines as well as access roads, electrical distribution lines, operations and maintenance area,
and an electrical substation and interconnection station.

7. IF APPLICABLE, DESCRIBE ANY WORK STARTED PRIOR TO RECEIVING PERMIT
No work on this project has or will be started prior to receipt of the permit.

REQUIRED QUESTIONS (PLEASE DO NOT LEAVE FIELDS BLANK. IF NOT APPLICABLE, STATE “N/A”)

0

A. Date a copy of the complete application was sent to the municipality': . (Attach proof of delivery)

B. Total area of disturbance: 6,599,439 square feet

Additional impervious cover as a result of the project: 1,335,139 square feet (use the “-” symbol to indicate a net reduction in
impervious coverage). Total impervious cover: 4,064,450 square feet within the project’ watershed.

o

Total undisturbed cover: 299,363,004 square feet within the project watershed.

. Number of lots proposed: N/A

Total length of roadway: 48,402 linear feet

. Select plan type submitted: [] Land Conversion [X]Detailed Development [_] Excavation, Grading, and Reclamation
[[] Steep Slope

H. Name of receiving waters: Taylor Brook, Patten Brook, Bog Brook, Wild Meadows Brook

@ m|m|O

Using NHDES’s Web GIS OneStop program (http://www2.des.state.nh.us/gis/onestop/),with the Surface Water Impairment layer
turned on, list the impairments identified: N/A (enter “NA” if no pollutants are listed).
For more guidance see: http://des.nh.gov/organization/divisions/water/wmb/tmdl/documents/onestop gis wgc ref guide.pdf

I. ] This project is within ¥ mi of a designated river (River name: ) AND
| have notified the Local River Management Advisory Committee by providing them with a copy of the complete
application’, including all supporting materials, on Month: __ Day: __ Year: (Attach proof of delivery)

Xl This project is not within % mi of a designated river.

J. Name of species identified by the Natural Heritage Bureau as threatened or endangered or of concern: Medium level Fen

System, Sensitive Plant Species (some interior project parcels not queried)

K. Cut volume_N/A cubic feet and fill volume N/A cubic feet within the 100-year floodplain (enter “NA” if not within the

floodplain)
L. Is the project within a Water Supply Intake Protection Area (WSIPA)?  YES[] NO[X
Is the project within a Groundwater Protection Area (GPA)? YES[] NO[X
Are the well setbacks outlined in Env-Wq 1508.02 being met? YESX] NO[]

Note: Guidance document titled “Using DES’s OneStop WebGIS to Locate Protection Areas” is available online. For more
details on the restrictions in these areas, read Chapter 3.1 in Volume 2 of the NH Stormwater Manual.

b In accordance with Env-Wq 1503.05 (c)(4), provide proof that a completed application form, checklist, plans and all other supporting
materials have been sent or delivered to the governing body of each municipality in which the project is proposed. Env-Wq 1503.05 (c)(4) also
requires the applicant to provide proof that a completed application form, checklist, plans and all other supporting materials have been sent or
delivered to the Local River Advisory Committee, if the project is within 1/4 mi of a designated river.
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8. REQUIRED QUESTIONS CONTINUED
M. Is the project a High Load area in accordance with Env-Wq 1502.26?  YES[] NOKX]
If yes, specify type of high load land use or activity?

N. For each type of approval or permit, check "Yes" if the permit or approval type is required for your project and indicate
the permit number / approval date. Indicate "Pending" if the application has been filed, but the permit has not yet been
issued. Check "No" to indicate that the permit type is required, but not yet been filed with the Department. Check "N/A"

if the permit or approval type is not required for your project.

1. Water Supply Approval Oy [ON  [XN/A | Permit number: Pending []

2. Wetlands Permit XYy [N [N/A | Permit number: Pending [X

3. Shoreland Permit Oy [ON  XIN/A | Permit number: Pending []

4. UIC Registration Oy [N [XN/A | Registration date: Pending []

5. Large/Small Community Well Approval (JY [JN  [XIN/A | Approval letter date: Pending [

6. Large Groundwater Withdrawal Permit (]Y [N [XIN/A | Permit number: Pending []

7. Other: Oy ON [ON/A | Permit number: Pending []

9. ADDITIONAL INFORMATION

A. If you have had a pre-application meeting with AoT staff, state his or her name(s):Two pre-AOT meetings have occurred with

Craig Rennie. These meetings were on 9/11/2013 and 11/6/2013 Attach a copy of the meeting minutes.

B. Will blasting of bedrock be required? YESX] NoO[]

C. Indicate if the project will withdraw from, or directly discharge to, any of the following water sources post-development and, if
"Yes", indicate its purpose:

1. Stream or Wetland YES[] Withdrawal [] Discharge []
Purpose: NO X

2. Man-made pond created by impounding a stream or wetland YES[] Withdrawal [] Discharge []
Purpose: NO X

3. Unlined pond dug into the water table YES[] Withdrawal [] Discharge []
Purpose: NO X

10. CHECK ALL APPLICATION ATTACHMENTS THAT APPLY (SUBMIT WITH APPLICATION IN ORDER LISTED)

LOOSE:
X Signed application form: des.nh.gov/organization/divisions/water/aot (with attached proof(s) of delivery)
X] Check for the application fee: des.nh.gov/organization/divisions/water/aot/fees.htm
Color copy of a USGS map with the property boundaries outlined (1” = 2,000’ scale)
A copy of the pre-application meeting minutes, if you had a pre-application meeting with AoT staff.

BIND IN A REPORT IN THE FOLLOWING ORDER:

X Copy of the signed application form & application checklist (des.nh.gov/organization/divisions/water/aot/index.htm)

X Copy of the check

Copy of the USGS map with the property boundaries outlined (1" = 2,000’ scale)

X Narrative of the project with a summary table of the peak discharge rate for the off-site discharge points

X Web GIS printout with the “Surface Water Impairments” layer turned on - www2.des.state.nh.us/gis/onestop/

X] Web GIS printouts with the AoT screening layers turned on - www2.des.state.nh.us/gis/onestop/

X] NHB letter using DataCheck Tool — www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/

X The Web Soil Survey Map with project’s watershed outlined — websoilsurvey.nrcs.usda.gov

X Aerial photograph (1” = 2,000’ scale with the site boundaries outlined)

X Photographs representative of the site

Xl Groundwater Recharge Volume calculations (one worksheet for each permit application):
des.nh.gov/organization/divisions/water/aot/documents/bmp worksh.xls

X BMP worksheets (one worksheet for each treatment system):
des.nh.gov/organization/divisions/water/aot/documents/bmp worksh.xls
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10. CHECK ALL APPLICATION ATTACHMENTS THAT APPLY (SUBMIT WITH APPLICATION IN ORDER LISTED)

Drainage analysis, stamped by a professional engineer (see Application Checklist for details)

[X] Riprap apron or other energy dissipation or stability calculations

Site Specific Soil Survey report, stamped and with a certification note prepared by the soil scientist that the survey
was done in accordance with the Site Specific Soil Mapping standards, Site-Specific Soil Mapping Standards for
NH & VT, SSSNNE Special Publication No. 3.

X Infiltration Feasibility Report (example online)

[ Registration and Notification Form for Storm Water Infiltration to Groundwater (UIC Registration-for underground
systems only, including drywells and trenches):
(http://des.nh.gov/organization/divisions/water/dwgb/dwspp/gw_discharge) N/A

X Inspection and maintenance manual with, if applicable, long term maintenance agreements

[] Source control plan N/A

PLANS:
[X] One set of design plans on 34 - 36” by 22 - 24” white paper (see Application Checklist for details)

X] Pre & post-development color coded soil plans on 11” x 17” (see Application Checklist for details)
X Pre & post-development drainage area plans on 34 - 36” by 22 - 24” white paper (see Application Checklist for

details)
100-YEAR FLOODPLAIN REPORT:
] All information required in Env-Wq 1503.09, submitted as a separate report. N/A

[J REVIEW APPLICATION FOR COMPLETENESS & CONFIRM INFORMATION LISTED ON THE APPLICATION IS
INCLUDED WITH SUBMITTAL.

11. REQUIRED SIGNATURES y
X] APPLICANT OR [[] AGENT: ,
\ | /" PRINT NAME LEGIBLY: Erik Lallum DATE: .
SIGNATURE.  <Z 2% /ol ////5/20/?
OWNER OR OWNER'S AGENT: N~ [ =

(IF DIFFERENT FROM APPLICANT)
PRINT NAME LEGIBLY: DATE:

SIGNATURE:

By initialing here, | understand that in accordance with Env-Wq 1503.20(e), within one week after
permit approval, the applicant shall submit a copy of all approved documents to the department in
PDF format on a CD.
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Dock: 739343
Book: 3139 Pages:P691 — 2782
96/26/2008 1:11PM

RETURN TO:

Onrr & RENO, P.A

] EAGLE SQUARE
Concorp, NH 03301
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Cops

‘\/"
/e
= | |
¢ ’]//J NOTICE OF WIND ENERGY LEASE AGREEMENT

NOTICE IS HEREBY GIVEN of a certain Wind Energy Lease Agreement by and
between the parties identified in this Notice, of property owned by H & H Investments, LL.C
located in the Towns of Alexandria, Grafton and Orange in Grafton County and in the Town of
Danbury in Merrimack County, as follows: :

LESSORS:

LESSEE:

PREMISES:

TERM:

I A

H & H Investments, LL.C
P.O. Box 129
Francestown, New Hampshire 03403

Iberdrola Renewables USA, Ltd.
201 King of Prussia Road, Suite 500
Radnor, PA 19087

An exclusive lease to the use of a portion of the Landlord’s land and
improvements located in the Towns of Alexandria, Danbury, Grafton and
Orange, in the counties of Grafton and Merrimack, New Hampshire,
described in that certain Fiduciary Deed from Marityn F. Serra, sole
Trustee of the Declaration of Trust of Charles F. Trumpetto dated
February 6, 2000, as amended, t0 H & H Investments, LLC, which deed is
dated June 28, 2006 and recorded in the Merrimack County Registry of
Deeds at Book 2910, Page 1262 and in the Grafton County Registry of
Deeds at Book 3304, Page 183, said premises further identified on
EXHIBIT A attached hereto.

The Development Period of the Lease shall be five (5) years with a
renewal term of 2 years. The Extended Term of the Lease is twenty-five
(25) years beginning on the Commencement of Construction as defined in
the Lease, with two (2) renewals terms of ten (10) years each.

L
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LESSORS:

H & H INVESTMENTS, LLC

WL il

Donald H, Hardwick, Sr., Member
Duly authorized

BY:Q%M%A@éL
Teresa Hardwick, Mentber

Duly authorized

STATE OF NEW HAMPSHIRE
COUNTYOF _HEsts8c Lo w i

The foregoing instrument was acknowledged before me this 1 a0 dayof _Jun £-
2009, by Donald H. %@aﬁﬁ%ﬁlmk,,%r., a duly authorized Member of H & H Investments, LLC, a
New Hampshire i lteﬁ‘.%ﬁﬂﬂﬁg’%@mpany, on behalf of the said company.
G NE O % :

W

= ?f:' COMMISSION g‘%%
== EXPIRES =
= Lz, MARCHZS Q,_;‘Z_s___-‘ (N-gprﬂ/\L ’fﬂaﬂ,@/ (Q‘MQA
2 %, e & § Notary Public/Justice of the Peace
%O?quim‘:ue\}c\é\\\& Print Name: M PHAUASE W
o s ' My Commission Expires:_ 63 /alb /20 /32 :
STATE OF NEW HAMPSHIRE |

COUNTY OF _ YT Lis Bolouw&H

The foregoiﬁg instrument was acknowledged before me this 2 n Z dayof _ Jumi&
2009, by Teresa Hardwick, a duly authorized Member of H & H Investments, LLC, a New
Hampshire limited liability company, on behalf of the said company.

M@M:/ Pﬂ«uﬁu’m

Notary Public/Justice of the Peace
Print Name; MARLE p B MOSYER  POULSEL/

My Commission Expires:_ &2 fae /20/3
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Spnosties 7,
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" LESSEE:

IBERDROLA RENEWABLES USA, LTD.

e o

Name B

Duly authorized ¢

BY/VM

Name: Irevor Mihalik /
Title:  Authorized Representative
Duly authorized

COMMONWE TT/STATE OFD} ny N ;“ @W

COUNTY OF

‘ NOTARIAL SEAL
MARIA ROJAS
Notary fublic No}%ﬂubhcﬁustlce of the Peace
RADNOR TWP. DELAWARE COUNTY . X
© My Cormren - Exgires Noy @, 2011 Prin ame. mMﬂ %M

My Commission Expires:> 4 |G I I

COMMONWEALTH/STATE OF (\reqcm
COUNTY OF __Multnomah_

| The foregomg instrument was acknowledged before me this D"’L O dayof gu
2009 oy T edar— Mibalik , a duly authorized _(eQreseptutive 0 T berelrfa.

, & Delaware corporatmn on behalf of the said corporation.

K bl

xAre o-cu Nota.ry\Pu'blic/J stice g/f the Peace
NOTARY PUBLIC - OREGON Print Name: , A

e CMMISSION NO. 414802 My Commission Expires: oL/,:: '/:z_ou
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EXHIBIT A

TO
NOTICE OF WIND FARM LEASE AGREEMENT
BETWEEN
H&H INVESTMENTS, LLC
AND
IBERDROLA RENEWABLES USA, LTD.

DESCRIPTION OF PROPERTY

The Property is the land and improvements, together with all rights appurtenant thereto as
described in the Lease, located in the Towns of Grafton, Danbury, Orange and Alexandria, New
Hampshire described in that certain Fiduciary Deed from Marilyn F. Serra, sole Trustee of the
Declaration of Trust of Charles F. Trumpetto dated February 6, 2000, as amended, to H&H hivest:ﬁents,

LLC, which deed is dated June 28, 2006 and recorded in the Merrimack County Registry of Deeds at
Book 2910, Page 1262 and the Grafton County Registry of Deeds at Book 3304, Page 183, and is
described as follows:

“Picard Lot”

A certain tract of land, with the buildings thereon, situated in the “Wild Meadows™ section of the Town of
. Grafion, Grafton County, State of New Hampshire, bounded and described as follows:

Southerly by the hlghway, westerly by land formerly owned by Daniel B. Smith and John Tinkham;
northerly by land formerly known as the Williams Place and easter]y by land formerly owned by the
heirs of Greeley Sulioway.

Excepting and reserving, to the extent that the same still exists, a certain right-of~way or right to 2 certain
lane or cow path, over and across the northwesterly corner of the premises heretofore described.

“Brailey Lot”

Two certain tracts of land with the buildings thereon situated in Alexandria, Grafton County, State of
New Hampshire, and bounded and described as follows, to wit:

Tract 1.

Beginning at a stone and iron stake at the Northwest corner of the within described tract, on the Easterly
side of the highway leading from Grafton to Alexandria Four Corners, so-called, and on line of land of
Edgar (Ned) Haynes; thence running Southeasterly on line of land of said Haynes two hundred twenty-
one (221) feet to an iron stake on the Northerly line of the second tract herein described; thence Westerly
along said second tract one hundred ninety-two (192) feet to the highway; thence Northerly along said
highway seven‘qr~mne (79) feet to the point of beginning. Meaning hereby to describe a triangular piece
of land.
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Tract 2.

Beginning at the Southwest corner of the within-described tract, on the Easterly side of the highway
leading from Grafton to Alexandria Four Corners and on the Grafton-Alexandria Town Line, said Town
Line also marking Iine of land formerly of Alfred Williams and now of the said Charles F. Trumpetto,
thence running Northerly along said highway to the Southwest comer of the first tract herein described,
thence Basterly along said first tract, and continuing on the same course along land of Edgar (Ned)
Haynes to 3 maple tree standing in an old wire fence at the comer of land of said Haynes, land formerly of
one Hodgdom, now of the Sulloway Heirs, and land formerly of Alfred Williams, subsequently of Charies
F. Trumpetto; thence Southwesterly along land formerly of said Williams, subsequently of Trumpetto, to
the Grafton-Alexandria Town Line; thence Westerly along said Town Line by land of said Trumpetio to
the point of beginning, Excepting from said tract a parcel in the Southwest corner fronting 143 feet on the
highway and 250 feet on the Town Line, sold to Ernest Gilman by deed recorded Lib. 882, Fol. 412,

“Danise Lots A”

-

The following described tracts of land with any improvements thereon in the Town of Alexandria in the
County of Grafton, bounded and described as follows, to wit:

Beginning at the Southwesterly corner of lot ¢; thence on the head or cross line of said lot to the
Southerly corner of said lot, being 165 rods; thence North 13 Degrees West 28 rods on the side line of
said lot; thence turming and running about 140 rods to strike a beech tree standing on the Westerly side of
said lot 128 rods from the Southwesterly corner of said lot; thence South 13 degrees East on said westerly
line to the said Southwesterly corner of said lot, being the bound begun at, excepting and reserving that
part of said premises which was deeded to Isaac Bailey.

“Robbins Lots™
TRACTS IN GRAFTON

Certain tracts or parcels of land with any improvements thereon situated in Grafton in the County of
Grafton and State of New Hampshire, bounded and described as follows:

TRACT #1: Bounded easterly by Danbury Town line; southerly and westerly by Wild Meadow Pond and
land formerly owned by John Tinkham; westerly and northerly by the highway to the easterly line of
Nicanor Heath place, so-called; northwesterly by land formerty owned by Nicanor Heath; and northerly
by Williams place, so-called, and land formerly of John Tinkham to the Danbury Town line.

TRACT #2: Also another parcel or tract of land known as cow pasture and big woods, bounded and
described as i"ollows

Beginning at the northeast corner, northerly by land formerly owned by D. B. Smith; westerly by land
formerly owned by D. B. Smith and Greeley Sulloway Heirs and so-called Smiley lot; southerly by
Putney place, so-called, and Dan Peters land, so-called; easterly by Dan Peters land, George Grant, and
Johe Tinkham land to starting point.

TRACT #3: Also another parcel or tract of land known as Mountain Pasture, bounded and described as
follows: A
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Beginning at northeast corner, easterly by land owned by Sulloway Heirs, southerly and westerly by
Smiley lot; westerly by old highway; northerly by land formerly owned by D. B, Srmith to first mentioned

bound.

Excepting and reserving from Tract #2 described above that small portion thereof which was conveyed by
G. Wesley Sulloway to Charles Swerson, et als, by deed dated May 14, 1954, and recorded in the Grafion
County Registry of Deeds, Book 851, Page 264, to which deed reference is made for a more particular
description of the premises hereby excepted and reserved. '

TRACTS IN GRAFTON AND ALEXANDRIA

Certain parcels of land, together with all buildings thereon standing, situate in the Town of Grafion and
Alexandria in the State of New Hampshire, bounded and described as follows:

Parcel- 1. In the Town of Grafton, bounded on the North by land now or formerly of Randoiph Lucas; oz
the East by land owned formerly by Sybil Smith and Daniel B. Smith; on the South by land formerly
owned by James R. Smiley and Martin M. Powers; on the West by land owned now or formerly by
Randofph Lucas, being all and the same premises conveyed to Gilbert W. Sulloway by the Town of
Grafton by its deed dated February 16, 1942, and recorded in Book 704, Page 280.

Parcel 2. In the Towns of Grafton and Alexandria, being all and the same premises described in deed of
Winnifred S. Gray, Gdn., to Gilbert W, Sulloway, under date of April 30, 1930, and recorded in Book
620, Page 226. See also deed of Gilbert W. Sulloway to Lucette L. Sulloway of an undivided one-half
interest, recorded in Book 639, Page 585, '

Parcel 3. In the Towns of Alexandria and Grafton, being described as two parcels, one being the
northerly half of a fifty (50) acre lot in the Town of Alexandria, and the second parcel containing about
one hundred (100) acres in the Town of Graftor, and being all and the same premises described in deed.of
Alfred J. Kidder to G. Wesley Sulloway, dated August 18, 1941, and recorded in Book 700, Page 177.

_ Parcel 4. In the Town of Grafton, being all and the same premises described in a Warranty Deed from
Josephine M. Tinkham, widow of John W. Tinkham, and Anna G. Tinkham, et al. children and heirs-at-
law of said John W. Tinkham to Gilbert W. Sulloway, dated June 12, 1917, and recorded in Book 523,
Page 477, to which deed reference is hereby made and had. See also deed of Gilbert W. Sulloway io
Lucette L. Sulloway of an undivided one-half interest, recorded in Book 639, Page 585.

Parcel 5. In the Town of Alexandria, being all and the same premises described in deed from the Towsn of
Alexandria to G. W. Sulloway, dated January 31, 1940, and recorded in Book 638, Page 333.

- Parcel 6. In the Town of Grafion, bounded as follows:” i

Northerly by land now or formerly of George Grant; easterly by land formerly owned by Sybil Smith,;
southerly by land formerly owned by Sybil Smith and land formerly owned by John Tinkham, westerly
by land formerly owned by Danie! B. Smith, known as the Kemp land.

Excepting and reserving, however, from this conveyance the premises conveyed by said Sterling to
Raymond W. Martin by deed dated April 25, 1956, and recorded in Grafton County Registry of Deeds,
Book 879, Page 378, bounded and described as follows:
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«A certain tract of land with buildings thereon, situated in the Town of Grafton, County of
Grafton and State of New Hampshire, and bounded and described as follows, to wit:

Beginning at the brook and running in & northwesterly direction across the highway, along the
stone wall to an iron pin inthe wall; thence in a southeasterly direction along a stone wall to a
yellow birch tree in the end of wall by the brook; thence in a southerly direction along the brook,
crossing the highway to the first mentioned bound.” '

Also the rights to the well of the Dan Smith property, excepted and reserved from the aforementioned
deed to Maftin to the extent they remain in existence.

Also excepting and reserving from this conveyance the premises previously sold by Edward C. Sterling to
Marie E. Landry, bounded and described approximately as foliows:

(For a more particular descﬁption, see deed in Book 913, Page 239.) A certain tract of land with
the buildings thereon, situate in Grafton, County of Grafton and State of New Hampshire,
bounded and described as follows, to wit: - S

Located on the westerly side of the highway leading from East Grafton to Alexandria and known
as the Wild Meadows Road. Beginning at an iron pin at the side of said highway thence running
northerly about twelve hundred feet (1200°) to another iron pin; thence westerly at a right angle
to e third iron pin; thence southerly along a line parallel to the said highway, or Toughly so, to a
fourth iron pin; thence easterly at a right angle to the point of begirming.

TRACTS IN ORANGE

A certain tract of tand, together with the buildings thereon, located in the Town of Orange, County of
Grafton and State of New Hampshire, bounded and described as follows:

Commencing at the northerly corner at stake and stone; thence southerly by land now or formerly of
Joseph French and one Nelson Gifford to stake and stones; thence easterly by land now or formerly of
Sieeper Stevens to stake and stones; thence southerly by said Sleeper Stevens land to stake and stone;
thence northerly by land now or formerly of Nelson Gifford and John Bullock to stake and stone; thence
northerly by said John Bullock’s land to Alexandria’s new town line; thence northerly by said
Alexandria’s new town line io the Gore lot line; thence westerly by the said Gore lot line to point begun
at. Being the property formerly owned by Thomas F. Brown and conveyed by will of Thomas F. Brown
and heirs.

Also another parcel of land in said Orange, bounded and described as follows:

Commencing at the stake and stones which is the point of beginning of the parcel above described and
ramning westerly by land now or formerly of Joseph French about 160 rods to a stake and stones; thence
northerly by land now or formerly owned by William Chellis to stake and stones; thence easterly to a pile
of stones at the top of the mountain; thence southerly by land now or formerly owned by Eugene Moore
to the point begun at.

Excepting and reserving, however, that portion of the above-described premises estirnated to contain one
acre, more or less, conveyed by said Sulloways to Alfred B, Therrien, et als, by deed recorded December
3, 1954 at Vol. 857, Page 262, to which reference is made for a more particular description of said
excepted portion.
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“Brownell Lots”
Tract #3

" Certain tracts or parcels of land situate in Alexandria, County of Grafton, and State of New Hampshire,
bounded and described as follows:

A certain tract of land situated in said Alexandria bounded on the east by land now or formerly of Samuel
A. Patten running to Danbury Corner; on the north by the Washburn Road, so-called, on the west by land
now or formerly of S. Scott Patter; on the south running from Danbury Corner paraliel with the
‘Washburn Road.

Also a certain other tract of land situate in said Alexandria and bounded and described as follows:

A certain other tract of land on the southerly side of Washbum Road, so-called, and bounded and
described as follows: '

Northerly by the Washbumm Road; easterly by the westerly line of land now or formerty of the General
Electric Company, formerly George D, Patten; southerly by land formerly of Jonas Patten formerly
known as the Place Farm; and westerly by land now or formerly of Amos Blake, formerly Samuel A.
Patten, being the same land conveyed in two tracts one by John and Lovina Patten to Nellie Patten,
January 11, 1881. The other by said Lovina Patten, George E. Patten and Mary A, Clough to Hadlet B.
Patten, August 21, 1882,

Also a certain other tract of land situated in said Alexandria, bounded and described as follows:

Beginning at the northeast corner of land formerly of Amos A. Blake at the Washburn Road, so-called;
thence southerly by said Blake land to land of Edward Blake; thence southwesterly to a stone monument
at the town line between Alexandria and Danbury; thence northerly io said Washburn Road; thence
casterly by said Road to the bound begun at.

There is excepted and reserved out of the above-described tracts of land the following two described
parcels of land:

EXCEPTIONNO. 1

A certain tract or parcel of land situated on the southerly side of Washburn Road, so-called, in
Alexandria, County of Grafton, and State of New Hampshire, bounded and described as follows:

Beginning at a stake in the ground which is situated 180 feet, more or less, easterly of a “line”
tree, blazed; and running thence in an easterly direction along the southerly side of said
‘Washburn Road 400 feet, more or less, to a stake in the ground at other land of Stanley W.

. Fenerty; thence turning at an internal angle of 55° and running a southwesterly direction
approximately 1000 feet to a stone post, which stone post marks the division line between
Merrimack County and Grafton County, thence running along other land of Stanley W. Fenerty
in a northwesterly direction a distance of approximatety 850 feet to the post driven in the ground
at the pom‘[ of beginning.
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Meaning and intending hereby to exclude & triangular strip of land which said strip is a part of the
premises contained in the first tract of land described in deed of Fred C. Tobey to Stanley W.
Fenerty dated April 30, 1959 and recorded in Book 927, Page 143 of Grafton County Registry of

Deeds.

Said Exception No. 1 having been conveyed by Stanley W. Fenerty to Ronald A. Davis and
Barbara W. Davis by deed dated December, 1966,

EXCEPTION NO. 2

Also a certain tract or parcel of land situated on the southerly side of Washburn Road sp-called,
in said Alexandria, bounded and described as follows:

Beginning at the northeasterly comer of land of Ronald and Barbara Davis, above referred 1o, and
at the northwesterly corner of the parcel herein conveyed and running thence in an easterly
direction along the southerly side of Washburn Road, so-called, a distance of 100 feet, more or
'less, to a stake; thence in a southwesterly direction along land conveyed to Wilmer L, Brownell,
et ux, to the northerly shore of Patten Brook, so-called; thence in a westerly direction along said
Patten Brook 100 feet, more or less, to land of Ronald and Barbara Davis; thence in a
northeasterly direction approximately 400 feet, more or less, along said Davis land to the point of
beginning.

Meaning and intending hereby to exclude a portion of the premises acquired by Stanley W.
Fenerty by Deed of Fred C. Tobey, Jr. dated April 30,1959 .and recorded in Grafton County
Records, Book 927, Page 143.

EXCEPTING AND RESERVING therefrom a tract of 25 acres, more or less, conveyed by said
Brownells to Robert G. Taylor and Marianna E. Taylor by deeds dated October 9, 1967 and
recorded in the Grafton County Registry of Deeds, Book 1069, Page 302, to wh1ch reference is
made for a more particular description.

Tract #4

A certain tract or parcel of land situated in the Town of Alexandria, in the County of Grafton and State of
New Hampshire, bounded and described as follows, to wit: '

Beginning at the south corner of the tract on the Danbury Town Line; thence northerly on said Danbury
line eighty-five (85) rods to a stake and stones; thence south 65° east to a stake and stone standing on the
easterly line of Jacob Patton land, now or formerly; thence southerly to bound begun at,

Also conveying as an appurtenance to the “Brownell Lots™ a right-of-way by foof or with vehicle for
purposes of ingress and egress over the Dicey Lot, so-called, from the Washburn Road, so-called.

EXCEPTING from the aforementioned “Brownell Lots” located in Alexandria, the following:

1 All of Tax Map 410, Lot 16-2, being a ten (10) acre lot, more or less; located at 1165
Washburn Road, Alexandria, New Hampshire; and

2) All of Tax Map 21, Lot 21-1, being a 7.1 acre lot, more or less situated on Washburn
Road, Alexandria, New Hampshire.
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“Robbins Lots”
TRACTS IN DANBURY

Certain tracts or parcels of land with any improvements thereon situated in Danbury in the County of
. Merrimack and State of New Hampshire, bounded and described as follows:

TRACT #1: Commencing at the Town line between Danbury and Grafton at the corner of land now or
formerly of one Sulloway; thence northerly by said Town line to land now or formerly owned by Dexter
- Perkins; thence southerly by land now or formerly of said Perkins to the range line; thence southerly by
the range line to land now or formerly owned by C. A, and G. M. Sulloway; thence northerly to the first
mentioned bound, said premises being known as the old Tinkham place.

Reference is made to the deed from Florence E Barrett to G. Wesley Sulloway dated August 23, 1957,
duly recorded.

TRACT #2: Containing by estimate thirty acres, more or less, and bounded and described as follows:
Bounded northerty and easterly by land supposed to be owned now or formerly by George W. Sawing of
Grafion; southerly by the Hale Mountain pasture, so- called and westerly by the highway leading to the
Hopper, so called, in said Danbury.

TRACT #3: Commencing at a stake and stones at the North corner of said lot on the Grafton Town Line;
thence South on the Grafton Town Line o land now or formerty owned by Sulloway Heirs; thence
southeasterly on land of Sulloway Heirs to the oid highway; thence northerly on said highway to the

. Tinkham land, so-called; thence northwesterly on said Tinkham land to the first mentioned bound.

TRACT #4: Bounded westerly by land now or formerty of Cyrus A. and the heirs of Gilbert M.
Sulloway; northerly and easterly by land now or formerly of Cyrus A. Sulloway and the heirs of Gilbert
M. Sulioway and W. Comell; easterly by land now or formerly of said Comnell and land formerly of John
C. Pillsbury; southerly and westerly by land formerly of said Pilisbury and land now or formerly of
George S. Tenmney, the premises known as the Eastman Place.

TRACT #5: Westerly by the Grafton Town line; thence northerly by the land of the Sﬁlloway heirs to the
Eastman Road, so-called; thence by said Eastman Road to land formerly owned by John W. Pillsbury;
southerly and westerly by land now or formesly owned by Lewis M. Bean ic point of beginning.

Reserving the Town Highway through the above-described premises formerly called the Hopper Road,
Also reserving a mining right in the Sanbom Pasture, so-called.

TRACT #6. Westerly by the Grafton Town Line; southerly by land formerly owned by William H.
Burleigh and land formerly owned by Lucien Follansbee; easterly and northerly by said Follansbee’s land
and land now or formerly owned by L. B. Sargent, Peter Kiroball and Nicanor Heath.
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“Brownell Lots”
Tract #1

Certain tracts or parcels of land situated in Danbury, County of Merrimack, State of New Hampshire and
being Lot #10 and Lot #46 as said lots are shown and laid out on the criginal lay-out or plan of the Town
of Danbury.

Tract #2
A certain tract of land situated in said Danbury, bounded and described as follows, to wit;

Commencing at the southeast corner of Lot No. 46, thence northerly on the east side line of said Lot No.
46 about forty (40) rods to a comer at stake and stones; thence westerly about eighty (80) rods on 2
straight line te a stake and stones standing on the west line of said lot and parallel with the east side line.
about forty (40) rods to the southerly line of said Lot No. 46; thence easterly along the south line of said
lot eighty (80) rods (said south line supposed to be the range line) to the point of beginning.

Also all of the rmineral or inning rights appurtenant to a certain tract of land situated in said Danbury,
bounded and described as follows; to wit; '

Easterly and northeﬂy by the Alexandria Town Line, westerly land of Dan Braley and Catherine Braley;
and southerly by the Rolf Tot, so-calied; being known as the 1. H. Bailey homestead and being the
easterly half of Lot #10. Containing one hundred acres. .

Reference is made to deed of Standard Mica to Errol Perking dated February 19, 1914 and entered in
Book 416, Page 133 of Merrimack County Records. Said mining rights were taken by said Town of
Danbury for nonpayment of taxes owed by said Standard Mica Company for the years 1915, 1916, 1917
and 1918.

Also conveying as an appurtenance to the “Brownell Lots” a right-of-way by foot or with vehicle for
_ purposes of ingress and egress over the Dicey Lot, so-called, from the Washburn Road, so-called.

For purposes of ﬁlrther‘claﬁﬁcatlion, Landowner and Lessee have attached a map as part of Exhibit A to
the Lease showing the Property. In é,ddition, the Landowner and Lessee have attached a map as part of
Exhibit A showing the “no-build” area near -Grants Pond in which Lessee shall not buiid any
improvements.

~ Based upon the records available to them as of the date of the Lease, Landowner and Lessee have
estimated that the portion of the Property which will be subject to the Lease upon the completion of the

Windpower Facilities is comprised of that land commonty known as the following tax lots:

Town Tax Map/Lot

Alexandria 410/16
Alexandria 410/18
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Alexandria 416/13
Alexandria 416/14
Alexandria 416/4
Danbury - 403/19
Danbury 403/20
Danbury 403/18
Danbury 401/1
Orange 4/18 .
Grafton 8/923
Grafton 8/923-1
Grafton 8(’923-2
Grafton 7/106
Grafton 13/1235
Grafton 8/929

All defined terms in this Exhibit shall have the meaning set forth in the Lease.

566372_]

MERRIMACK COUNTY RECORDS

| 9?75‘3 o?ﬂ A%? .CPO, Register
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1 EAGLE SQUARE
CoNcorRD, NH 03301

RETURN TO: _ 2 ' @
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Doc # 0011347  Jui 17, 2009 1:26 PM )

' Regis rof[)%?@s1 Grafton County
olo7 %

NOTICE OF WIND ENERGY LEASE AGREEMENT

NOTICE IS HEREBY GIVEN of a certain Wind Energy Lease Agreement by and
between the parties identified in this Notice, of property owned by H & H Investments, LL.C
located in the Towns of Alexandria, Grafton and Orange in Grafton County and in the Town of
Danbury in Merrimack County, as follows: : :

LESSORS: H & H Investments, LLC
P.O. Box 129
Francestown, New Hampshire 03403

LESSEE: Iberdrola Renewables USA, Ltd.
' 201 King of Prussia Road, Suite 500 .
Radnor, PA 19087

PREMISES: An exclusive lease to the use of a portion of the Landlord’s land and
improvements located in the Towns of Alexandria, Danbury, Grafton and
Orange, in the counties of Grafton and Merrimack, New Hampshire,
described in that certain Fiduciary Deed from Marilyn F. Serra, sole
Trustee of the Declaration of Trust of Charles F. Trumpetio dated
February 6, 2000, as amended, to H & H Investments, LLC, which deed is
dated June 28, 2006 and recorded in the Merrimack County Registry of
Deeds at Book 2910, Page 1262 and in the Grafton County Registry of
Deeds at Book 3304, Page 183, said premises further identified on
EXHIBIT A attached hereto.

TERM: The Development Period of the Lease shall be five (5) years with a
renewal term of 2 years. The Extended Term of the Lease is twenty-five
(25) years beginning on the Commencement of Construction as defined in
the Lease, with two (2) renewals terms of ten (10) years each.
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LESSORS:

H & H INVESTMENTS, LLC

u;w@@ pihon

DonaldH Hardwick, Sr., Member
Duly authorized

Teresa Hardwmk Mernber
Duly authorized

STATE OF NEW HAMPSHIRE
COUNTY OF _ tiesgptpwCif

The foregoing instrument was acknowledged before me this 9, L dayof _TunNE
2009, by Donald H HardWick Sr a duly authorized Member of H & H Investments, LLC, a

S W .
F % oo -y x.\-.."?c =
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2 s - m —=-
z=

= EXpig :
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K
STATE OF NEW HAMPSHIRE
COUNTYOF_ W4Trits Botou &f-

The foregoing instrument was acknowledged before me this 9 m/Z day of T E-
2009, by Teresa Hardwick, a duly authorized Member of H & H Investments,'LLC,la New

Hampshire limited liability company, on behalf of the said company.

~0. e el Fartee

Notary Public/Justice of the Peace
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/ .
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LESSEE:

IBERDROLA RENEWABLES USA, LTD.

Name:
Title:
Duly authorized

Ny -
By: /7 %
Méme: Trevor Mihalik”
Title:  Authorized Representative

Duly authorized

| BT ) \
COMMONWEALTH/STATE OFM_\MM

COUNTY OF 0 LpOga A

Thg foregoing instrurment was acknowledged before me this day of
by { W AMALCEINE LD, aduly authorized @:@MM
e Grnaands orporation, on behalf of the said corporation.

Q;G By:\ ‘c
wqh)"'e

NOTARIAL SEAL
MARIA ROJAS .
Notary Public . .
RADNOR TWP, DELAWARE COUNTY - Notary Publiéustice of the Peace
My Commission Expires Nov ¢, 2011 Print Name:W?{%ﬁ)\ o,

My Commission Expires:

" lﬁ,ltlf

&

COMMONWEALTH/STATE OF _{reqenn
COUNTY OF _ Mo Mnowdh J

The foregoing instrument was acknowledged before me this “)‘ILL day of I;)‘_—_&:
; of | herddla_

009, by "] revor M el ik, a duly authorized [%ﬁé&&&ﬁg{
, a Delaware corporation, on behalf of the said corporation. -

Notary Public/Justiec-ofthe-Refes-
.?mmm“‘: - OREGON Print Name: ,,K alé O'&M néﬂ ,
mmmnés%%m;u ; My Commission Expires: {
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EXHIBIT A

TO
NOTICE OF WIND FARM LEASE AGREEMENT
BETWEEN
H&H INVESTMENTS, LLC

AND
IBERDROLA RENEWABLES USA, LTD,

DESCRIPTION OF PROPERTY

The Property is the land and improvements, tc; gether with all rights appurtenant thereto as
described in the Lease, located in the Towns of Grafton, Danbury, Orange and Alexandria, New
Hampshire deséribed in that certain Fiduciary Deed from Marilyn F. Serra, sole Trustee of the
Declaration of Trust of Cﬁarles F. Trumpetto dated February 6, 2000, as amended, to H&H Investments,
LLC, which deed is dated June 28, 2006 and recorded in the Merrimack County Registry of Deeds at
Book 2910, Page 1262 and the Grafton County Registry of Deeds at Book 3304, Page 183, and is
described as follows: ' '

“Picard Lot”

A certain tract of land, with the buildings thereon, situated in the “Wild Meadows™ section of the Town of
Grafton, Grafton County, State of New Hampshire, bounded and described as follows:

Southerly by the highway; westerly by land formerly owned by Daniel B, Smith and John Tinkham;,
northerly by land formerly known as the Williams Place; and easterly by land fonmerly owned by the
heirs of Greeley Sulloway. .

Excepting and reserving, to the extent that the same still exists, a certain right-of-way or right to a certain
lane or cow path, over and across the northwesterly comer of the premises heretofore described.

“Brailey Lot”

Two certain tracts of land with the buildings thereon situated in Alexandria, Grafton County, State of
New Hampshire, and bounded and described as follows, to wit:

Tract 1.

Beginning at a stone and iron stake at the Northwest corner of the within described tract, on the Easterly
side of the highway leading from Grafton to Alexandria Four Corners, so-called, and on line of land of
Edgar (Ned) Haynes; thence running Southeasterly on line of land of said Haynes two hundred twenty-
one (221) feet to an iron stake on the Northerly line of the second tract herein described; thence Westerly
along said second tract one hundred ninety-two (192) feet to the highway; thence Northerly along said
highway seventy-nine (79) feet to the point of beginning. Meaning hereby to describe a triangular piece
of land. -
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Tract 2.

Beginning at the Southwest corner of the within-described tract, on the Easterly side of the highway
leading from Grafton to Alexandria Four Corners and or: the Grafton-Alexandria Town Line, said Town
Line also marking line of land formerly of Alfred Williams and now of the said Charles I, Trumpetto;
thence running Northerly along said highway to the Southwest corner of the first tract herein described;
thence Fasterly along said first tract, and continuing on the same course along land of Edgar (Ned)
Haynes to a maple tree standing in an old wire fence at the corner of iand of said Haynes, land formerly of
one Hodgdon, now of the Sulloway Heirs, and land formerly of Alfred Williams, subsequently of Charles
F. Trumpetto; thence Southwesterly along land formerly of said Wiiliams, subsequently of Trumpetto, to
the Grafton-Alexandria Town Line; thence Westerly along said Town Line by land of said Trumpetto to
the point of beginning. Excepting from said tract a parcel in the Southwest comer fronting 143 feet on the
highway and 250 feet on the Town Line, sold to Ernest Gilman by deed recorded Lib. 882, Fol, 412,

“Danise Lots A”

The following described tracté of land with any improvements thereon in the Town of Alexandria in the
County of Grafton, bounded and described as follows, to wit:

Beginning at the Southwesterly corner of lot 9; thence on the head or cross line of said lot to the
Southerly corner of said lot, being 165 rods; thence North 13 Degrees West 28 rods on the side line of
said lot; thence turning and running about 140 rods to strike a beech tree standing on the Westerly side of
said lot 128 rods from the Southwesterly comer of said lot; thence South 13 degrees East on said westerly
line to the said Southwesterly corner of said lot, being the bound begun at, excepting and reserving that
part of said premises which was deeded to Isaac Bailey.

“Robbins Lots”

TRACTS IN GRATFTON

Certain tracts or parcels of land with any improvements thereon situated in Grafton in the County of
Grafton and State of New Hampshire, bounded and described as follows:

TRACT #1: Bounded easterly by Danbury Town line; southerly and westerly by Wild Meadow Pond and
land formerly owned by John Tinkham; westerly and northerly by the highway to the easterly line of
Nicanor Heath place, so-called; northwesterly by land formerly owned by Nicanor Heath; and northerly
by Williams place, so-called, and land formerly of John Tinkham to the Danbury Town line.

TRACT #2: Also another parcel or tract of land known as cow pasture and big woods, bounded and
described as follows: '

Beginning at the northeast corner, northerly by land formerly owned by D. B. Smith; westerly by land
formerly owned by D. B. Smith and Greeley Sulloway Heirs and so-called Smiley lot; southerly by
Putney place, so-called, and Dan Peters land, so-called; easterly by Dan Peters land, George Grant, and
John Tinkham land to starting point.

TRACT #3: Also another parcel or tract of land known as Mountain Pasture, bounded and described as
follows:
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Beginning at northeast corner, easterly by land owned by Sulloway Heirs; southerly and westerly by
Smiley lot; westerly by old highway; northerly by land formerly owned by D. B. Smith to first mentioned

bound,

Excepting and reserving from Tract #2 described above that small portion thereof which was conveyed by
G. Wesley Sulloway to Charles Swenson, ¢t als, by deed dated May 14, 1954, and recorded in the Grafton
County Registry of Deeds, Book 851, Page 264, to which deed reference is made for a more particular
description of the premises hereby excepted and reserved.

TRACTS IN GRAFTON AND ATEXANDRIA

Certain parcels of land, together with all buildings thereon standing, situate in the Town of Grafton and
Alexandria in the State of New Hampshire, bounded and described as follows:

Parcel 1. In the Town of Grafton, bounded on the North by land now or formerly of Randolph Lucas; on
the East by land owned formerly by Sybil Smith and Daniel B. Smith; on the South by land formerly
owned by James R. Smiley and Martin M. Powers; on the West by land owned now or formerly by - - -
Randolph Lucas, being all and the same premises conveyed to Gilbert W. Sulloway by the Town of
Grafton by its deed dated February 16, 1942, and recorded in Book 704, Page 280.

Parcel 2. In the Towns of Grafton and Alexandria, being all and the same premises described in deed of
Winnifred S. Gray, Gdn., to Gilbert W. Sulloway, under date of April 30, 1930, and recorded in Book
620, Page 226. See also deed of Gilbert W. Sulloway to Lucette L. Sulloway of an undivided one-half
interest, recorded in Book 639, Page 585.

Parcel 3. In the Towns of Alexandria and Grafton, being described as two parcels, one being the
northerly half of a fifty (50) acre lot in the Town of Alexandria, and the second parcel containing about
one hundred (100) acres in the Town of Grafion, and being all and the same premises described in deed.of
Alfred J. Kidder to G. Wesley Sulioway, dated August 18, 1941, and recorded in Book 700, Page 177.

Parcel 4. In the Town of Grafton, being all and the same premises described in a Warranty Deed from
Josephine M. Tinkham, widow of John W. Tinkham, and Anna G. Tinkham, et al. children and heirs-at-
law of said John W. Tinkham to Gilbert W. Sulloway, dated June 12, 1917, and recorded in Book 523,
Page 477, to which deed reference is hereby made and had. See also deed of Gilbert W. Sulloway to
Lucetie L. Sulloway of an undivided one-half interest, recorded in Book 639, Page 585.

Parcel 5. In the Town of Alexandria, being all and the same premisés described in deed from the Town of
Alexandria to G. W. Sulloway, dated January 31, 1940, and recorded in Book 688, Page 333.

Parcel 6. In the Town of Grafion, bounded as follows:"

Northerly by land now or formerly of George Grant; easterly by land formerly owned by Sybil Smith;
southerly by land formerly owned by Sybil Smith and land formerly owned by John Tinkham; westerly
by land formerly owned by Daniel B, Smith, known as the Kemp land.

Excepting and reserving, however, from this conveyance the premises conveyed by said Sterling to
Raymond W. Martin by deed dated April 25, 1956, and recorded in Grafton County Registry of Deeds,
Book 879, Page 378, bounded and described as follows:
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“A certain tract of land with buildings thereon, situated in the Town of Grafton, County of
Grafton and State of New Hampshire, and bounded and described as follows, to wit;

Begirming at the brook and running in a northwesterly direction across the highway, along the
stone wall to an iron pin in the wall; thence in a southeasterly direction along a stone wall to a
yellow birch tree in the end of wall by the brook; thence in a southerly direction along the brook,
crossing the highway to the first mentioned bound.”

Also the rights to the well of the Dan Smith property, excepied and reserved from the aforementioned
deed to Martin: to the extent they remain in existence.

Also excepting and reserving from this conveyance the premises previousty sold by Edward C. Sterhng to
Marie E. Landry, bounded and described approximately as follows:

(For a more particular descﬁption see deed in Book 913, Page 239.) A certain tract of land with
the buildings thereon, situate in Grafton, County of Grafton and State of New Hampsh1re
bounded and described as follows, to wit:

Located on the westerly side of the highway leading from East Grafton to Alexandria and known
as the Wild Meadows Road. Beginning at an iron pin at the side of said highway thence running
‘northerly about twelve hundred feet (1200°) to ancther iron pin; thence westerly at a right angle
t0 a third iron pin; thence southerly along a line parallel to the said highway, or roughly so, to a
fourth iron pin; thence easterly at a right angle to the point of beginning.

TRACTS IN ORANGE

A certain tract of land, together with the buildings thereon, located in the Town of Orange, County of
Grafton and State of New Hampshire, bounded and described as foliows:

Commencing at the northerly corner at stake and stone; thence southerty by land now or formerly of
Joseph French and one Nelson Gifford to stake and stones; thence easterly by land now or formezly of
Sleeper Stevens to stake and stones; thence southerly by said Sleeper Stevens land to stake and stone;
thence northerly by land now or formerly of Nelson Gifford and John Bullock to stake and stone; thence
northerty by sajd John Bulock’s land to Alexandria’s new town line; thence northerly by said
Alexandria’s new town line to the Gore lot line; thence westerly by the said Gore lot line to point begun
at. Being the property formerly owned by Thomas F. Brown and conveyed by will of Thomas F. Brown
and heirs,

Also another parcel of land in said Orange, bounded and described as follows:

Commencing at the stake and stones which is the point of beginning of the parcel above described and
running westerly by land now or formerly of Joseph French about 160 rods to a stake and stones; thence
northerty by land now or formerly owned by William Chellis to stake and stones; thence easterly to apile
of stones at the top of the mountain; thence southerly by land now or formerly owned by Eugene Moore
to the point begun at.

Excepting and reserving, however, that portion of the above-described premises estimated to contain one
acre, more or less, conveyed by said Sulloways to Alfred B. Therrien, et als, by deed recorded December
3, 1954 at Vol, 857, Page 262, to which reference is made for 2 more particular description of said
excepted portion.
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“Brownell Lots”
Tract #3

Certain tracts or parcels of land situate in Alexandria, County of Grafton, and State of New Hampshire,
bounded and described as follows:

A certain tract of land situated in.said Alexandria bounded on the east by land now or formerly of Samuel
A. Patten running to Danbury Corner; on the north by the Washburn Road, so-called, on the west by land
now or formerly of S. Scott Patten; on the south running from Danbury Corner paralle]l with the
Washburn Road.

Also a certain other tract of land situate in said Alexandria and bounded and described as follows:

A ceriain other tract of land on the southerly side of Washbum Road, so-called, and bounded and
described as follows; o : o

Northerly by the Washburn Road; easterly by the westerly line of land now or formerly of the General
Electric Company, formerly George D. Patten; southerty by land formerly of Jonas Patten formerly
known as the Place Farm,; and westerly by land now or formerly of Amos Blake, formerly Samuel A.
Patten, being the same land conveyed in two tracts one by John and Lovina Patten to Nellie Patten,
January 11, 1881. The other by said Lovina Patten, George E. Patter and Mary A. Clough to Hadlet B.
Patten, August 21, 1882,

Also a certain other tract of land situated in said Alexandria, bounded and described as follows:

Beginning at the nertheast comer of land formerly of Amos A. Blake at the Washburn Road, so-called;
thence southerly by said Blake land to land of Edward Blake; thence southwesterly to a stone monument
at the town line between Alexandria and Danbury; thence northerly to said Washburn Road; thence
easterly by said Road to the bound begun at.

There is excepted and reserved out of the above-described tracts of land the following two described
parcels of land:

EXCEPTION NO. 1

A certain tract or parcel of land situated on the southerly side of Washburn Road, so-called, in
Alexandria, County of Grafton, and State of New Hampshire, bounded and described as follows:

Beginning at a stake in the ground which is situated 180 feet, more or less, easterly of a “line”
tree, blazed; and running thence in an easterly direction along the southerly side of said
Washburn Road 400 feet, more or less, to a stake in the ground at other land of Stanley W.
Fenerty; thence turning at an internal angle of 55° and nmning a southwesterly direction
approximately 1000 feet to a stone post, which stone post marks the division line between
Merrimack County and Grafton County, thence running along other land of Stanley W. Fenerty
in a northwesterly direction a distance of approximately 850 feet to the post driven in the ground
at the point of heginning,
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Meaning and intending hereby to exclude a triangular strip of land which said strip is a part of the
prenises contained in the first tract of land described in deed of Fred C. Tobey to Stanley W.
Fenerty dated April 30, 1959 and recorded in Book 927, Page 143 of Grafton County Registry of
Deeds.

Said Exception No. 1 having been conveyed by Stanley W. Fenerty to Ronald A. Davis and
Barbara W. Davis by deed dated December, 1966,

EXCEPTION NO. 2

Also a certain tract or parcel of land situated on the southerly side of Washbum Road, so-called,
in said Alexandria, bounded and described as follows:

Beginning at the northeasterly corner of land of Ronald and Barbara Davis, above referred to, and
at the northwesterly corner of the parcel herein conveyed and running thence in an easterly
direction along the southerly side of Washburn Road, so-called, a distance of 100 feet, more or
less, to a stake; thence in a southwesterly direction along land conveyed to Wilmer L. Brownell,
et ux, to the northerly shore of Patten Brook, so-called; thence in a westerly direction along said
Patten Brook 100 feet, more or less, to land of Ronald and Barbara Davis; thence in a
northeasterly direction approximately 400 feet, more or less, along said Davis land to the point of

beginning.

Meaning and intending hereby to exclude a portion of the premises acquired by Stanley W,
Fenerty by Deed of Fred C. Tobey, Jr. dated April 30, 1959 and recorded in Grafton County
Records, Book 927, Page 143.

EXCEPTING AND RESERVING therefrom a tract of 25 acres, more or less, conveyed by said
Brownells to Robert G. Taylor and Marianna E. Taylor by deeds dated October 9, 1967 and
recorded in the Grafton County Registry of Deeds, Book 1069, Page 302, to which reference is
made for a more particular description.

| Tract #4

A certain tract or parcel of land situated in the Town of Alexandria, in the County of Grafton and State of
New Hampshire, bounded and described as follows, to wit:

Beginning at the south corner of the tract on the Danbury Town Line; thence northerly on said Danbury
line eighty-five (85) rods to a stake and stones; thence south 65° east to a stake and stone standing on the
easterly line of Jacob Patton land, now or formerly; thence southerly to bound begun at.

Also conveying as an appurtenance to the “Brownell Lots” a right-of-way by foot or with vehicle for
purposes of ingress and egress over the Dicey Lot, so-called, from the Washburn Road, so-called.

EXCEPTING from the aforementioned “Brownell Lots” located in Alexandria, the following:

D All of Tax Map 410, Lot 16-2, being a ten (10) acre lot, more or less; located at 1165
Washburn Road, Alexandria, New Hampshire; and

2) All of Tax Map 21, Lot 21-1, being a 7.1 acre lot, more or less situated on Washburm
Road, Alexandria, New Hampshire.
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“Robbins Lots”

TRACTS IN DANBURY

Certain tracts or parcels of land with any improvements thereon situated in Danbury in the County of
Merrimack and State of New Hampshire, bounded and described as follows:

TRACT #1: Commencing at the Town line between Danbury and Grafton at the corner of land now or
formerly of one Sulloway; thence northerly by said Towr line to land now or formerly owned by Dexter
- Perkins; thence southerly by land now or formerly of said Perkins to the range line; thence southerly by
the range line to land now or formerly owned by C. A. and G. M. Sulloway; thence northerly to the first
mentioned bound, said premises being known as the old Tinkham place.

Reference is made to the deed from Florence E. Barrett to G. Wesley Sulloway dated August 23, 1957,
duly recorded.

TRACT #2: Confaining by estimate thirty acres, more or lcss a.nd bounded and described as follows:
Bounded northerly and easterly by land supposed to be OWned now or formerly by George W, Sawing of
Grafton; southerly by the Hale Mountain pasture, so-called, and westerly by the highway leading to the
Hopper, so called, in said Danbury.

TRACT #3: Commencing at a stake and stones at the North corner of said lot on the Grafton Town Line;
thence South on the Grafton Town Line to land now or formerly owned by Sulloway Heirs; thence
southeasterly on land of Sulloway Heirs to the old highway; thence northerly on said highway to the
Tinkham land, so-called; thence northwesterly on said Tinkham land to the first mentioned bound.

TRACT #4: Bounded westerly by land now or formerly of Cyrus A. and the heirs of Gilbert M.
Sulloway; northerly and easterly by land now or formerly of Cyrus A. Sulloway and the heirs of Gilbert
M. Sulloway and W. Cornell; easterly by land now or formerly of said Cornell and land formerly of John
C. Pillsbury; southerly and westerly by land formerly of said Pillsbury and land now or formerly of
George S. Tenney, the premises known as the Eastman Place.

TRACT #5: Westerly by the Grafton Town line; thence northerly by the land of the Sulloway heirs to the
Eastman Road, so-called; thence by said Eastman Road io land formerly owned by John 'W. Pillsbury;
southerly and westerly by land now or formerly owned by Lewis M. Bean to point of beginning.

Reserving the Town nghway through the above-described premises formerly called the Hopper Road.
Also reserving a mining right in the Sanborn Pasture, so-called.

TRACT #6: Westerly by the Grafton Town Line; southerly by land formerly owned by William H.
Burleigh and land formerly owned by Lucien Follansbee; easterly and northerly by said Follansbee’s land
and land now or formezly owned by 1. B. Sargent, Peter Kimball and Nicanor Heath.
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“Brownell Lots”
Tract #]

Certain tracts or parcels of land situated in Danbury, County of Merrimack, State of New Hampshire and
being Lot #10 and Lot #46 as said lots are shown and laid out on the original lay-out or plan of the Town

of Danbury.

Tract #2
A certajn tract of land situated in said Danbury, bounded and described as follows, to wit:

Commencing at the southeast corner of Lot No. 46, thence northerly on the east side line of said Lot No.
46 about forty (40) rods to a corner at stake and stones; thence westerly about eighty (80) rods on a
straight line to a stake and stones standing on the west line of said lot and parallel with the east side line
about forty (40) rods to the southerly line of said Lot No. 46; thence easterly along the south line of said
lot eighty (80) rods (said south line supposed to be the range lin€) to the point of beginning,

Also all of the mineral or inning rights appurtenant to a certain tract of land situated in said Danbury,
bounded and described as follows, to wit:

Easterly and northerly by the Alexandria Town Line, westerly land of Dan Braley and Cathenine Braley;
and southerly by the Rolf Lot, so-called; being known as the 1. H. Bailey homestead and being the
easterly half of Lot #10. Containing one hundred acres.

Reference is made to deed of Standard Mica to Errol Perkins dated February 19, 1914 and entered in-
Book 416, Page 133 of Merrimack County Records. Said mining rights were taken by said Town of
Danbury for nonpayment of taxes owed by said Standard Mica Company for the years 1915, 1916, 1917
and 1918. . A

Also conveying as an appurtenance to the “Brownell Lots” a right-of-way by foot or with vehicle for
purposes of ingress and egress over the Dicey Lot, so-called, from the Washbum Road, so-called.

For purposes of further clarification, Landowner and Lessee have attached a map as part of Exhibit A to
the Lease showing the Property. In addition, the Landowner and Lessee have attached a .mép as part of
Exhibit A to the Lease showing the “no-build” area near Grants Pond in which Lessee shall not build any
improvements.

Based upon the records available to thém as of the date of the T.ease, Landowner and Lessce have
estimated that the portion of the Property that will be subject to the Lease upon the completion of the

Windpower Facilities is comprised of that land commonly known as the following tax lots:

Town Tax Map/Lot

Alexandria - 410/16
Alexandria 410/18




All defined terms in this Exhibit shal(l_hayéé- the meaning set forth in the Lease.

566372_1
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Alexandria 416/13
Alexandria '416/14
Alexandria 416/4
Danbury 403/19
Danbury 403/20
Danbury 403/18
Danbury 401/}
Orange 4/18
Grafton 8/923
Grafton 8/923-1
Grafton 8/923-2
Grafton 7/106
Grafton 13/1235
8/929

Grafton -
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(Space above this line for Recorder’s use only)
NONDISTURBANCE AND ATTORNMENT AGREEMENT

THIS NONDISTURBANCE AND ATTORNMENT AGREEMENT (this “Agreement”) is
made, dated and effective as of _ TUNM £ o , 2009 (the "Effective Date"), by and
among H&H Investments, LLC ("Owner"), whose address is 15 80 Bennington Road, P.O. Box 129,
Francestown, NI 03043, the owner of the real property located in Merrimack and Grafton Counties,
State of New Hampshire and described in Exhibit A attached hereto and incorporated herein by this
reference (the "Property"), D.H. Hardwick & Sons, Ine. ("Timber Right Holder"), whose address is

© 301 Francestown Road, Bennington NH 03442 (Mailing: P.O. Box 430, Antrim, NH 03440), and

Tberdrola Renewables USA, Ltd., a Delaware Corporation ("Iberdrola"), whose address is 1125 NW
Couch, Sunite 700, Portland, Oregon 37209, the Lessee under that Wind Energy Lease Agreement dated
SuvE& 2, 2009, hereinafter described.

WITNESSETH

WHEREAS, Owner and Tberdrola entered into'a Wind Energy Lease Agreement with an effective
date of T w - 2 , 2009 (the "Agreement"); and

WHEREAS, Timber Right Holder is the grantee in two Fiduciary Deeds (one in Merrimack
County Registry of Deeds at Book 2910, Page 1277 and one in Grafton County Registry of Deeds at
Book 3304, Page 0152) both recorded on July 14, 2006, which transfer timber rights, forest products and
other rights from the previous owner “Trust of Charles F. Trumpetto”. :

NOW, THEREFORE, in consideration of the foregoing and other good and valuable
consideration, the receipt and sufficiency of which is hereby acknowledged, and of the mutual benefits to
accrue to the parties hereto, it is hereby declared, understood and agreed as follows: '

1. Timber Right Holder hereby (i) consents to the Agreement, which Agreement is hereby
incorporated herein by this reference, for the purposes stated therein, and (ii} agrees that (a) Timber Right
Holder shall recognize the Agreement and the rights of Iberdrola, its successors, lessees or assigns
thereunder, and Iberdrola’s possession of the Property and rights under the Agreement shall not be
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diminished or interfered with by Timber Right Holder or its successors or assigns, (b) so long as the
Agreement is in full force and effect and Iberdrols (or its successor in interest) is not in material default
under the Agreement beyond any applicable cure period, Timber Right Holder will not join Iberdrola as a
party defendant in any action or proceeding foreclosing the Timber Contract against the Property unless
such joinder is necessary to foreclose the Timber Contract as to the rights of any one or more third parties
and then only for such purpose and not for the purpose or with the effect of terminating or limiting the
Apreement and that foreclosure or other enforcement of the Timber Contract will not terminate the
Agreement entered into pursuant thereto as to any such real property or disturb the rights of Iberdrola or
its successors, lessees, or assigns under the Agreement, (c) the Agreement shall survive any foreclosure
of, or forfeiture under, the Timber Contract or under any other lien held by Timber Right Holder affecting
the Property or any interest therein, and (d) in the event Timber Right Holder or any other purchaser at a
foreclosure or trustee’s sale succeeds to the interest of Owner in the Property and under the Agreement by
reason of any foreclosure of the Timber Contract or the acceptance by Timber Right Holder of a deed in
lieu of foreclosure, or by any other manner, it is agreed that the Property shall remain subject to the
Agreement and that Timber Right Holder or such other purchaser shall be bound to Iberdrola, and
Therdrola shall attorn to and be bound to Timber Right Holder or such other purchaser rather than Owner |
under all of the terms, covenants and conditions of the Agreement for the remaining balance of the term
thereof, including any extensions therein provided, with the same force and effect as if Timber Right
Holder or such other purchaser were the “Owner” under the Agreement. The forégoing agiéement shall
be effective and self-operating without the execution of any further instruments on the part of any of the
parties to this Agreement, immediately upon Timber Right Holder or such other purchaser succeeding to
the interest of Owner under the Agreement.

2. Timber Right Holder, in the event of attornment, shall have the same remedies in the

- event of any default by Iberdrola (beyond any period given Iberdrola to cure such default) in the payment

of annual base rent or additional rent or in the performance of any of the terms, covenants, and conditions

of the Agreement on Iberdrola’s part to be performed that are available to Owner under the Agreement,

Tberdrola shall have the same remedies against Timber Right Holder for the breach of an agreement

contained in the Agreement that Iberdrola might have had against Owner if Timber Right Holder had not
succeeded to the interest of Owner. : '

3. -Owner, as landlord under the Agreement, acknowledges and agrees for itself and it heirs,
successors, and assigns to each of the following:

(a) This Agreement does not in any way release Owner from its obligations to comply with
the terms, provisions, conditions, covenants, agreements, and clauses of the Timber Contract or any other
documents executed in connection with the Timber Contract,

(b) In the event of a default under the Timber Contract, or any of the other documents
~ exscuted in connection with the Timber Contract, Owner hereby consents to Iberdrola’s attornment to
Timber Right Holder and, upon such event, following written notice to Iberdrola from Timber Right
Hoider of such default upon which Iberdrola shall be entitled to conclustvely rely, Iberdrola shall pay all
rent and all other sums due under the Agreement to Timber Right Holder as provided in the Agreement.
All sums so paid shall be credited against the rent and such other sums as may be payable under the
Agreement, and Iberdrola shall have no liability to Owner for paying the same to Timber Right Holder.

4, This Agreement shall be governed by and construed in accordance with the laws of the
State of Oregon.
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5. The agreements contained herein shall run with the land and shall be binding upon and
inure to the benefit of the parties hereto and the respective heirs, administrators, executors, legal
- representatives, successors and assigns of the parties hereto.

6. This Agreement constitutes the entire understanding and agreement of the parties as to
the matters set forth in this Agreement. No alteration of or smendment to this Agreement shall be
effective unless given in writing and signed by the party or parties sought to be charged or bound by the
alteration or amendment,

7. Any person who signs this Agreement on bebalf of Owner, Timber Right Holder and
Iberdrola represents and warrants that he or she has anthority to execute this Agreement.

8. This Agreement may be executed simultaneously or in counterparts, each of which shall
be deemed an original, but all of which together shall constitute one and the same Agreement.

9. Should any action or proceeding be commenced to enforce any of the provisions of this
Agreement or in connection with its meaning, the prevailing party in such action shall be awarded, in
. addition to any other relief it may obtain, its reasonable costs and expenses, not limited to taxable costs,
and reasonable attorney's fees.

10. The parties hereby adopt and incorporate into this Agreement fully the Recitals set forth
above.

IN WITNESS WHEREOF, the undersigned have executed this Agreement as of the Effective
Date.

TIMBER RIGHT HOLDER:

By: %MQ—Q\B \’\NMJLSE Pres

Printed Name; D. H. H@gDWECK € S oS TV C
Title: PR ESET D €T

OWNER:

By: : Q'-\"\‘
Printed Name: H ¢ H ¥wygsmmEL7S Lcl
Title: MEmMmaE L.

IBERDROLA:

Prinied Naime:
Titl

By pre—=7"
gll"gia d Name: T Mitvall .

AuthoriZzed RepreSentative
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STATE OF _NEW [4+Qm PSparé

)ss.
COUNTY OF _U1ies Bogoulifd )

This instrument was acknowledged before me Juw & 2, , 2009, by .
Dol ALD |4 HeaDwzck ; S , Member of Hardwick & Somns, on its behalf,

b Canloe,
Notary Public '

My commission expires:_e3/ 24 /ao/3
Commission No .\:‘:\3\\\\\2% Hf///,f

S eNE MOg 72,

S BT

oy é_.‘: 00 h"ﬂ' Q"{-

- =
£ P
STATE OF \Ew HAmPSHILE % S8 myi IEE
S8. ;; X 7 : m;‘:‘
COUNTY OF tdaies olo ullf ) Z =S

- U F POENG &
.. Ty, PUBLWY N
This instrument was acknowledged before me _Ju nv Z Hu;ggg\ﬁ@bQ, by

PN LD W janpwic "(,' s /7. , Member of H&H Investments, LLC, on i"ts

behalf.

Notary Public

My commission expires:_¢3/2 ‘a&%\,@mtﬁl ],g ’f{////,,/
Commission No.: ] L2

G ARSES
)SS. ///'Y,? 'MPSH . {“\\

B ]
........

: % ¥ BBC
COUNTY OF W ) o KO
- ‘This insfryment was acknowledged before me, \ A }X )
. . il Awor 4 e

L"

O 8 1A and
Representatives of Iberdrola Renewables USA, Ltd.,

orized

= ]
aware corporation, on its

. NOTARIAL SEAL Notary Pliblic _ ) / :
MARIA ROJAS My ¢ ission expires:_k {4"f{] -
. Notary Public Commission No.:
RADNOR TWP, DELAWARE COUNTY
My Commission Expires Nov 9, 2011
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State/Commonwealth of ﬂrmm

County of M U LLMMA

S8.

—_ :
‘On this the {O"'L' _day of oo s CR0A2F , before
() Nonth Year

Day
me, {Zﬂ)ﬁe/ O'écwmd( , the undersigned Notary

Name of Notary Public
Public, personally appeared _Treve— Midalik

Name({s) of Signer(s}
E(personally known to me — OR -

[0 proved to me on the basis of satisfactory
evidence

to be the person(s) whose name(s) is/are
subscribed to the within instrument, and
acknowledged to me that he/she/they
executed the same for the purposes therein
stated.

WITNESS my hand and official seal.

dé: 0,

N Signature of Notary Public

-Za.f—e’ 0'&mnd(

. ’ Other Required Information (Printed Name of Notary, Residence, efc,)

Piace Notary Seal and/or Any Stamp Above

OPTIONAL

Although the information in this section is not required by law, it may prove valuable to Right Thumbprint
persons relying on the document and could prevent fraudulent removal and reattachment of Signer
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EXHIBIT A
Description of Property

That certain real property situated in Merrimack and Grafton Counties, State of New Hampshire,
more particularly described as:

“Picard Lot”

A certain tract of laﬁd, with the buijldings thereon, situated in the “Wild Meadows” section of the
Town of Grafton, Grafton County, State of New Hampshire, bounded and described as follows:

Southerly by the highway; westerly by land formerly owned by Daniel B. Smith and John
Tinkham; northerly by land formerly known as the Williams Place; and easterly by land formerly
owned by the heirs of Greeley Sulloway.

Excepting and reserving, to the extent that the same still exists, a certain right-of-way or right to
a certain lane or cow path, over and across the northwesterly corner of the premises heretofore
described.

“Brailey Lot”

Two certain tracts of land with the buildings thereon situated in Alexandria, Grafton County, -
State of New Hampshire, and bounded and described as follows, to wit:

Tr_act 1.

Beginning at a stone and iron stake at the Northwest corner of the within described tract, on the
Easterly side of the highway leading from Grafton to Alexandria Four Corners, so-called, and on
line of land of Edgar (Ned) Haynes; thence running Southeasterly on line of land of said Haynes
two hundred twenty-one (221) feet to an iron stake on the Northerly line of the second tract
herein described; thence Westerly along said second tract one hundred ninety-two (192) feet to
the highway, thence Northerly along said highway seventy-nine (79} feet to the point of
beginning. Meaning hereby to describe 2 triangular piece of land.

Tract 2.

Beginning at the Southwest corner of the within-described tract, on the Easterly side of the
highway leading from Grafton to Alexandria Four Corners and on the Grafton-Alexandria Town
Line, said Town Line also marking line of land formerly of Alfred Williams and now of the said
Charles F. Trumpstto; thence running Northerly along said highway to the Southwest corner of
the first tract herein described; thence Basterly along said first tract, and continuing on the same
course along land of Edgar (Ned) Haynes to a maple tree standing in an old wire fence at the

" corner of land of said Haynes, land formerly of one Hodgdon, now of the Sulloway Heirs, and
land formerly of Alfred Williams, subsequently of Charles F. Trumpetto; thence Southwesterly
along land formerly of said Williams, subsequently of Trumpetto, to the Grafton-Alexandria
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Town Line; thence Westerly along said Town Line by land of said Trumpetto to the point of
beginning. Excepting from said tract a parcel in the Southwest corner fronting 143 feet on the
highway and 250 feet on the Town Line, sold to Ernest Gilman by deed recorded Lib. 882, Fol.

412.

“Dantse Lots A™

The followmg described tracts of land with any improvements thereon in the Town of
* Alexandria in the County of Grafton, bounded and described as follows, to wit:

Beginning at the Southwesterly corner of lot 9; thence on the head or cross line of said lot to the
Southerly comer of said lot, being 165 rods; thence North 13 Degrees West 28 rods on the side
line of said lot; thence turning and running about 140 rods to strike a beech tree standing on the
Westerly side of said lot 128 rods from the Southwesterly corner of said lot; thence South 13-
degrees East on said westerly line to the said Southwesterly corner of said lot, being the bound
begun at, excepting and-reserving that part of said premises which was deeded to Isaac Bailey.

“Robbins Lots”

TRACTS IN GRAFTON

Certain tracts or parcels of land with any improvements thereon situated in Grafton in the County
of Grafton and State of New Hampshire, bounded and described as follows:

TRACT #1: Bounded easterly by Danbury Town line; southerly and westerly by Wild Meadow
Pond and land formerly owned by John Tinkham; westerly and northerly by the highway to the
easterly line of Nicanor Heath place, so-called; northwesterly by land formerly owned by
Nicanor Heath; and northerly by Williams place, so-called, and land formerly of John kaham
to the Danbury Town line.

TRACT #2: Also another parcel or tract of land known as cow pasture and big woods, bounded
and described as follows: :

Beginning at the northeast comer, northerly by land formerly owned by D. B. Smith; westerly by
tand formerly owned by D. B. Smith and Greeley Sulloway Heirs and so-called Smiley lot;
southerly by Putney place, so-called, and Dan Peters land, so-calied; easterly by Dan Peters land,
George Grant, and John Tinkham land to starting point.

TRACT #3: Also another parcel or tract of land known as Mountain Pasture, bounded and
described as follows:

Beginning at northeast comer, easterly by land owned by Sulloway Heirs; southerly and westerly
by Smiley lot; westerly by old highway; northerly by land formerly owned by D. B. Smith to
first mentioned bound.
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Excepting and reserving from Tract #2 described above that small portion thereof which was
conveyed by G. Wesley Sulloway to Charles Swenson, et als, by deed dated May 14, 1954, and
recorded in the Grafton County Registry of Deeds, Book 851, Page 264, to which deed reference
is made for a more particular description of the premises hereby excepted and reserved.

TRACTS IN GRAFTON AND ALEXANDRIA

Certain parcels of land, together with all buildings thereon standing, situate in the'Town of
Grafton and Alexandria in the State of New Hampshire, bounded and described as follows:

Parcel 1. Inthe Town of Grafton, bounded on the North by land now or formerly of Randolph
Lucas; on the East by land owned formerly by Sybil Smith and Daniel B. Smith; on the South by
land formerty owned by James R. Smiley and Martin M. Powers; on the West by land owned
now or formerly by Randolph Lucas, being all and the same premises conveyed to Gilbert W,
Sulloway by the Town of Grafton by its deed dated February 16, 1942, and recorded in Book
704, Page 280. :

Parcel 2. In the Towns of Grafton and Alexandria, being all and the same premises described in
deed of Winnifred S. Gray, Gdn., to Gilbert W. Sulloway, under date of April 30, 1930, and
recorded in Book 620, Page 226. See also deed of Gilbert W. Sulloway to Lucette L. Sulioway
of an undivided one-half interest, recorded in Book 639, Page 585.

Parcel 3. In the Towns of Alexandria and Grafton, being described as two parcels, one being the
northerly half of a fifty (50) acre lot in the Town of Alexandria, and the second parcel containing
about one hundred (100) acres in the Town of Grafton, and being all and the same premises
described in deed of Alfred J. Kidder to G. Wesley Sulloway, dated August 18, 1941, and
recorded in Book 700, Page 177.

Parcel 4. In the Town of Grafton, being all and the same premises described in a Warranty Deed
from Josephine M. Tinkham, widow of John W. Tinkham, and Anna G. Tinkham, et al. children
and heirs-at-law of said John W. Tinkham to Gilbert W. Sulloway, dated June 12, 1917, and |
recorded in Book 523, Page 477, to which deed reference is hereby made and had. See also deed ,
of Gilbert W. Sulloway to Lucctte L. Sulloway of an undivided one-half interest, recorded in
Book 639, Page 585,

Parcel 5. Inthe Town of Alexandria, being all and the same premises described in deed from the
Town of Alexandria to G. W. Sulloway, dated January 31, 1940, and recorded in Book 688, Page
333.

Parcel 6. Inthe Town of Grafton, bounded as follows:
Northerly by land now or formerly of George Grant; easterly by land formerly owned by Sybil

Smith; southerly by land formerly owned by Sybil Smith and land formerly owned by John
Tinkham; westerly by land formerly owned by Daniel B. Smith, known as the Kemp land.
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Excepting and reserving, however, from this conveyance the premises conveyed by said Sterling
to Raymond W. Martin by deed dated April 25, 1956, and recorded in Grafton County Registry
~ of Deeds, Book 879, Page 378, bounded and described as follows:

“A certain tract of land with buildings thereon, situated in the Town of Grafton, County
of Grafton and State of New Hampshire, and bounded and described as follows, to wit:

Beginning at the brook and running in a northwesterly direction across the highway,
along the stone wall to an iron pin in the wall; thence in a southeasterly direction along a
stone wall to a yellow birch tree in the end of wall by the brook; thence in a southerly
direction along the brook, crossing the highway to the first mentioned bound,”

Also the rights to the well of the Dan Smith property, excepted and reserved from the
aforementioned deed to Martin to the extent they remain in existence.

. Also excepting and reserving from this conveyance the premises previously sold by Edward C.
~ Sterling to Marie E. Landry, bounded and described approximately as follows:

(For a more particular description, see deed in Book 913, Page 239.) A certain tract of
land with the buildings thereon, situate in Grafton, County of Grafton and State of New
Hampshire, bounded and described as follows, to wit:

Located on the westerly side of the highway leading from East Grafton to Alexandria and
known as the Wild Meadows Road. Beginning at an iron pin at the side of said highway
thence running northerly about twelve hundred feet (1 2007 to another iron pin; thence
~westerly at a right angle to a third iron pin; thence southerly along a line parallel to the
said highway, or roughly so, to a fourth iron pin, thence easterly at a right angle to the:
point of beginning. '

TRACTS IN ORANGE

A certain tract of land, together with the buildings thereon; located in the Town of Orange,
County of Grafton and State of New Hampshire, bounded and described as follows:

Commencing at the northerly comer at stake and stone; thence southerly by land now or
formerly of Joseph French and one Nelson Gifford to stake and stones; thence easterly by land
now or formerly of Sleeper Stevens to stake and stones; thence southerly by said Sleeper Stevens
tand to stake and stone; thence northerly by land now or formerly of Nelson Gifford and John
Bullock to stake and stone; thence northerly by said John Bullock’s land to Alexandria’s new
town line; thence northerly by said Alexandria’s new town line to the Gore lot line; thence
westerly by the said Gore lot line to point begun at. Being the property formerly owned by
Thomas F. Brown and conveyed by will of Thomas F. Brown and heirs.

Also another parcel of land in said Orange, bounded and described as follows:
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Commencing at the stake and stones which is the point of beginning of the parcel above
described and running westerly by land now or formerly of Joseph French about 160 rods to a
stake and stones; thence northerly by land now or formerly owned by William Chellis io0 stake
and stones; thence easterly to a pile of stones at the top of the mountain; thence southerly by land
now or formerly owned by Eugene Moore 1o the point begun at.

Excepting and reserving, however, that portion of the above-described premises estimated to .
contain one acre, more or less, conveyed by said Sulloways to Alfred B. Therrien, et als, by deed
recorded December 3, 1954 at Vol. 857, Page 262, to which reference is made for a more
particular description of said excepted portion.

“Brownell Lots”
Tract #3

Certain tracts or parcels of land situate in Alexandria, County of Grafton, and State of New
Hamgpshire, bounded and described as follows:

A certain tract of land situated-in said Alexandria bounded on the east by Jand now or formerly
of Samuel A. Patten Tunning to Danbury Comer; on the north by the Washburn Road, so-called,
on the west by land now or formerly of 8. Scott Patten; on the south ranning from Danbury
Corner parallel with the Washburn Road. :

Also a certain other tract of land situate in said Aléxandria and bounded and described as
foliows:

A certain other tract of land on the southerly side of Washburn Road, so-called, and bounded and
described as follows:

Northerly by the Washburn Road; easterly by the westerly line of land now or formerly of the
General Electric Company, formerly Ggorge D. Patten; southerly by land formerly of Jonas
Patten formerly known as the Place Farm; and westerly by land now or formerly of Amos Blake,
formerly Samus} A, Patten, being the same land conveyed in two traets one by John and Lovina
Patten to Nellie Patten, January 11, 1881. The other by said Lovina Patten, George E. Patten and
Mary A. Clough to Hadlet B. Patten, August 21, 1882.

Also a certain other tract of land situated in said Alexandria, bounded and described as follows:

Beginning at the northeast comer of land formerly of Amos A. Blake at the Washburn Road, so-
called; thence southerly by said Blake land to land of Edward Blake; thence southwesterly to a
stone monument at the town line between Alexandria and Danbury; thence northerly to said
Washburn Road; thence easterly by said Road to the bound begun at.

There is excepted and reserved out of the above-described tracts of land the following two
described parcels of land: |
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EXCEPTION NO. 1

A certain tract or parcel of land situated on the southerly side of W ashburn Road, so-
" called, in Alexandria, County of Grafton, and State of New Hampshire, bounded and
described as follows: :

Beginning at a stake in the ground which is situated 180 feet, more or less, easterly of a
“line” tree, blazed; and running thence in an easterly direction along the southerly side of
said Washburn Road 400 feet, more or less, to a stake in the ground at other land of
Stanlev W. Fenerty; thence turning at an internal angle of 55° and running a
southwesterly direction approximately 1000 feet to a stone post, which stone post marks
the division line between Merrimack County and Grafton County, thence nmning along
other land of Stanley W. Fenerty in a northwesterly direction a distance of approximately
850 feet to the post driven in the ground at the point of beginning,

Meaning and intending hereby to exclude a triangular strip of lané which said sirip is a
part-of the premises contained in the firsttract-of land described in deed-of Fred.C. Tobey
to Stanley W. Fenerty dated April 30, 1959 and recorded in Book 927, Page 143 of
Grafton County Registry of Deeds.

Said Exception No. 1 having been conveyed by Stanley W. Fenerty to Ronald A, Davis
and Barbara W. Davis by deed dated December, 1966.

EXCEPTION NO. 2

Also a certain tract or parcel of land situated on the southerly side of Washburn Road, so-
called, in said Alexandria, bounded and described as foliows:

Beginning at the northeasterly corner of land of Ronald and Barbara Davis, above
referred to, and at the northwesterly corner of the parcel herein conveyed and running
thence in an easterly direction along the southerly side of Washburn Road, so-called, a
distance of 100 feet, more or less, to a stake; thence in a southwesterly direction along
land conveyed to Wilmer L. Brownell, et ux, to the northerly shore of Patten Brook, so-
called; thence in a westerly direction along said Patten Brook 100 feet, more or less, to
land of Ronald and Barbara Davis; thence in a northeasterly direction approximately 400
feet, more or less, along said Davis land to the point of beginning.

Meaning and intending hereby to exciude a portion of the premises acquired by Stanley
W. Fenerty by Deed of Fred C. Tobey, Jr. dated April 30, 1959 and recorded in Grafion
County Records, Book 927, Page 143.

EXCEPTING AND RESERVING therefrom a tract of 25 acres, more or less, conveyed
by said Brownells to Robert G. Taylor and Marianna E. Taylor by deeds dated October 9,
1967 and recorded in the Grafton County Registry of Deeds, Book 1069, Page 302, to'

- which reference is made for a more particular description.

10
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Tract #4

A certain tract or parcel of land situated in the Town of Alexandria, in the County of Grafton and
State of New Hampshire, bounded and described as follows, to wit:

Beginning at the south corner of the tract on the Danbury Town Line; thence northerly on said
Danbury line eighty-five (85) tods to a stake and stones; thence south 65° east to a stake and
stone standing on the easterly line of Jacob Patton land, now or formerly, thence southerly to

bound begun at.

Also conveying as an appurtenance to the “Brownell Lots” a right-of-way by foot or with vehicle
for purposes of ingress and egress over the Dicey Lot, so-called, from the ‘Washburn Road, so-

-called.

EXCEPTING from the aforementioned “Brownel! Lots” located in Alexandria, the following:

1) All of Tax Map 410, Lot 16-2, being a ten (10) acre lot, more or less located at
1165 Washburn Road, Alexandria, New Hampshire; and

2) All of Tax Map 21, Lot 21-1, being a 7.1 acre lot, more or less situated on
Washburn Road, Alexandna New Hampshire.

“Robbins Lots”

TRACTS IN DANBURY

Certain tracts or parcels of land with any improvements thereon situated in Danbury in the
County of Merrimack and State of New Hampshire, bounded and described as follows:

TRACT #1: Commencing at the Town line between Danbury and Grafton at the corer of land
now or formerly of one Sulloway; thence northerly by said Town line to land now or formerly
owned by Dexter Perkins; thence southerly by land now or formerly of said Perkins to the range
line; thence southerly by the range line to land now or formerly owned by C. A. and G. M.
Sulleway; thence northerly to the ﬁrst mentioned bound, said premises being known as the old
Tinkham place,

Reference is made to the deed from Florence E. Barrett to G. Wesley Sulloway dated August 23,
1957, duly recorded.

TRACT #2: Containing by estimate thirty acres, more or less, and bounded and described as
follows: Bounded northerly and easterly by land supposed to be owned now or formerly by
George W. Sawing of Grafton; southerly by the Hale Mountain pasture, so—c:alled and westerly
by the highway leading to the Hopper, so called, in said Danbury.

TRACT #3: Commencing at a stake and stones at the North comer of said Lot on the Grafton
Town Line; thence South on the Grafton Town Line to land now or formerly owned by Sulloway

1]



BK3629P6083 “"MCRD ~ Boock 3130 Page 715

Heirs; thence southeasterly on land of Sulloway Heirs to the oid highway; thence northerly on
said highway to the Tinkham land, so-called; thence northwesterly on said Tinkham land to the

first mentioned bound,

TRACT #4: Bounded westerly by land now or formerly of Cyrus A, and the heirs of Gilbert M.
Sulloway noriherly and easterly by land now or formerly of Cyrus A. Sulloway and the heirs of
Gilbert M. Sulloway and W. Cornell, easterly by land now or formerly of said Cornel! and land
formerly of John C. Pillsbury; southerly and westerly by land formerly of said Pillsbury and land
now or formerly of George 8. Tenney, the premises known as the Eastman Place.

TRACT #5: Westerly by the Grafton Town line; thenee northerly by the land of the Sulloway
heirs to the Eastman Road, so-called; thence by said Eastman Road to land formerly owned by
John W, Pillsbury; southerly and westerly by land now or formerly owned by Lewis M. Bean o
point of beginning.

Reserving the Town Highway through the above-described premises formerly cailed the Hopper
Road. Also reserving a mining right in the Sanborn Pasture, so-called. _

TRACT #6: Westerly by the Grafton Town Line; southerly by land formerly owned by William
H. Burleigh and land formerly owned by Lucien Foliansbee; gasterly and northerly by said
Follansbee’s land and land now or formerly owned by I. B. Sargent, Peter Kimball and Nicanor

Heath.
“Brownell Lots”
Tract #1

Certain tracts or parcels of land situated in Danbury, County of Merrimack, State of New ,
Hampshire and being Lot #10 and Lot #46 as said lots are shown and laid out on the original lay-
out or plan of the Town of Danbury.

Tract #2
A certain tract of land situated in said Danbury, bounded and described as follows, to wit:

Commencing at the southeast corner of Lot No. 46, thence northerly on the east side line of said
Lot No. 46 about forty (40) rods to a corner at stake and stones; thence westerly about eighty
(80) rods on a straight line to a stake and stones standing on the west line of said lot and paraliel
with the east side line about forty (40) rods to the southerly line of said Lot No. 46; thence
casterly along the south line of said lot eighty (80) rods (said south line supposed to be the range
line) to the point of beginning.

Also all of the mineral or inning rights appurtenant to a certain tract of land situated in said
Danbury, bounded and described as follows, to wit:

12
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REGISTER OF DEEDS, GRAFTON COUNTY

Byt

NOTICE OF SECOND AMENDMENT TO WIND ENERGY LEASE AGREEMENT

NOTICE IS HEREBY GIVEN of a certain Second Amendment to Wi Energy I ease
Agreement by and between the parties identified in this Notice dated as of J\/ |/, 2013
(“Second Amendment”), of property owned by H & H Investments, LL.C Yocated in\the Town
of Grafton, Grafton County, New Hampshire, as follows:

LESSORS:

LESSEE:

PREMISES:

TERM:

H & H Investments, LLC
P.O.Box 519
Antrim, New Hampshire 03440

Atlantic Wind, LLC, an Oregon limited liability company, as successor
in interest to Iberdrola Renewables USA, Ltd., a Delaware corporation
‘Two Radnor Corporate Center, Suite 200

100 Matsonford Road

Radnor, Pennsylvania 19087

An exclusive lease to the use of a portion of the Landlord’s land and
improvements located in the Town of Grafton, Grafton County, New
Hampshire described in that certain deed from Sandra Pierson and Nathan
Coronis to H & H Investments, LLC, which deed is dated F cbruary 4,
2013 and recorded in the Grafton County Registry of Deeds at Book 3955,
Page 695. The premises in the above-named deed is further identified on
EXHIBIT A attached to this Notice.

The Development Period of the Second Amendment shall be the same as
that under the Wind Energy Lease dated June 8, 2009 (Notice of which is
recorded in the Grafton County Registry of Deeds at Book 3629, Page
814, and the Merrimack County Registry of Deeds at Book 3139, Page
702), five (5) years with a renewal term of 2 years. The Extended Term of
the Lease is twenty-five (25) years beginning on the Commencement of
Construction as defined in the Lease, with two (2) renewals terms of ten
(10) years each.



LESSORS:
H & H INVESTMENTS, LLC
By: ;Q/%A; //Z’ //f,x_,_‘

Teredd ). H/afd‘;viél{,‘member
Duly authorized

STATE OF NEW ] PSHIRE
COUNTY OF ,tbff]gmu 4N
The foregoing instrument was acknowledged before me this Z"'H/\day of AEY ! /

2013, by Teresa J. Hardwick, a duly authorized Member of H & H Investments, LLC, a New
Hampshire limited liability company, on behalf of the said company.

ﬁ i haflanse
Notaky Publiwsti e of the Peace
Print Name: lﬁ |£ i‘lﬁlr@f




LESSEE:

ATLANTIC WIND, LL.C

By: O e
Name: N k"m—‘”/

Title: thotized Representative
Duly authorized

By:

Name: Mark Epstei
Title: Authorized Representati @"

Duly authorized

COMMONW]ETO%T STATE (?/Il\ A
COUNTY OF A AME ?Q
g ' A
Theyforegoing i strumet was acknowledged beforg me this \ /_day of
2013, by X\ flda ]@U\JU\ , a duly authorized P yen U2 of Atlantic

e ™ J

Wind, LLC, on beh:l{f of the said limited liability company.

)LNJ;ML R %

OFFICIAL SEAL : '

D KRUMMENACKER otary PullicAlpstice of the Peagce ,
09" ot i onecon Print Namd: PR b, 2. LOMSMLns ( of
. MY comﬁﬁgmﬁﬁgm\iﬁmﬂ 01,2015 My Comrr[&ision Expires: Na\jw.s“[{ %)(g

COMMONWEALTH/SFATE OF VA
COUNTY OF DA eAvie

The foregoing instmm% was acknowledged before me this 8 day of _ M Ay )
=

2013, by _ MO EyStown | aduly authorized P €9 S evaiahot of Atlantic
Wind, LLC, on behalf of the said limited liability company.

COMMONWEALTH oF PENNSYL vaNa
NOTARIAL SEAL
JAMIE WHITE, Notary Public
iy aqnqr Twp.._DeIaware Coun
£ My Commission Expires September 26, 2015

Notany Public/Justice-of the Peace
Priny/Name: JAamr  MAMfL.
Commission Expires: A-Re-1<~




EXHIBIT A

TO
SECOND AMENDMENT TO WIND ENERGY LEASE AGREEMENT
BETWEEN
H&H INVESTMENTS, LLC
AND
ATLANTIC WIND, LLC
DESCRIPTION OF PROPERTY

A certain tract or parcel of land, with any improvements thereon, located in the Town of
Grafton, County of Grafton and State of New Hampshire, situated off of Gifford Road and
shown on the Town of Grafton Tax Map Parcel, Map 7, Lot #1168 (.9 acre more or less).

Meaning and intending to describe the property conveyed to H & H Investments, LLC by deed
of Sandra Pierson and Nathan Coronis, which deed is dated February 4, 2013 and recorded in the
Grafton County Registry of Deeds at Book 3955, Page 695.



Tx:4016685
3930-0974

11/08/2012 12:47 PM Pages: &

RETURNTO:

PiErRCE ATWOOD LLP
MERRILL’S WHARF

254 COMMERCIAL STREET
PORTLAND, ME 04101

REGISTER OF DEEDS, GRAFTON COUNTY

Yo

NOTICE OF WIND ENERGY LEASE 'AGREEMENT

NOTICE IS HEREBY GIVEN of a certain Wind Energy Lease Agreement by and
between the parties identified in this Notice, of property owned by Michael B. Oeschger located
in the Town of Alexandria in Grafton County, New Hampshire, as follows:

LESSORS:

LESSEE:

PREMISES:

TERM:

{W3235346.2}

Michael B. Oeschger
380 Lakeview Heights
Alexandria, NH 03222

Atlantic Wind LL.C

Two Radnor Corporate Center, Suite 200
100 Matsonford Road

Radnor, PA 19087

An exclusive lease to the use of a portion of the Lessors’ land and
improvements located in the Town of Alexandria, in the County of
Grafton, New Hampshire, described in that certain Warranty Deed from
Hendrik Houthakker to Helen S. Kaye and Michael B. Oeschger, which
deed is dated June 1, 2001 and recorded in the Grafton County Registry of
Deeds at Book 2545, Page 503, said premises further identified on
EXHIBIT A attached hereto.

The Development Period of the Lease shall be four (4) years with a
renewal term of one (1) year. The Extended Term of the Lease is twenty-
five (25) years beginning on the Commencement of Construction as
defined in the Lease, with two (2) renewal terms of ten (10) years each.
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LESSEE:

ATLANTIC WIND LLC

By: @\
Name: Rany Raviv
Title: Authorized Re tative

Duly authorize

\ \
By:
ﬁgme: N‘a.[k W

Title: Authorized Representafive

Duly authorized
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The foregoing instrument was acknowledged before me this day of O d%(f
2012, by % gﬂ.\r&] , a duly authorized [\ of Atlantic
Wind LLC, an Orégon limited liability company, on behalf of said Atlantic Wind LLC.

S JMM,L 7. Ulipstns dog
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COMMONWEALTH/SEATEOF _YAMSV 0MAA O
COUNTY OF __ AR N N

Thy for%%)iné instrument was acknowledged before me this (& day of 0
2012, by MaA PSTA”  aduly authorized __ AW VIREA ¥4€ of Atlantic
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el Notaty Public/JasticeotthePoaee
JAMIE WHITE, Notary . — :

Radnor Twp.. Delaware County Pri Name_. \)ﬂ\,wu\ ﬁ (MM Y

My Commission Expires September 26, 2015 Commission Expires: 4 -J -1
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EXHIBIT A
Legal Description

Certain land and premises located in the Town of Alexandria, County of Grafton and State of
New Hampshire and described as follows:

Being Lot 15, containing 682 acres, more or less, as depicted on a survey map entitled “Lands
of A. James Grace, Estate Lots, Eastman Hill Road, Alexandria, New Hampshire” dated
September 20, 1988 with a revision dated February 1, 1989, drawn by Courcelle Surveying
Company and recorded as Plan No. 5507 in the Grafton County Registry of Deeds, and further
described as follows:

Beginning at an 8” blazed Spruce tree marking the northeasterly corner of the conveyed land and
premises and the southeasterly corner of Lot No. 14;

Thence running S 07° 15’ E a distance of 1997.0 feet crossing Eastman Hill Road along lands
now or formerly of Stefaniak Gardner to a stone monument;

Thence following a crooked blazed line S 03° 30° W a distance of 3087.5 feet crossing an
existing wood road along lands now or formerly of Stone to a stone monument;

Thence S 07° 30° E a distance of 2210.5 feet, as per Howard survey crossing an existing wood
road along the lands now or formerly of Patten Corporation to a stone monument;

Thence turning and running S 57° 00° W a distance of 2229.0 feet crossing Pine Hill Brook to a
stone monument; ’

Thence S 55° 00’ W a distance of 1113.0 feet to a stone monument;

Thence S 54° 30° W a distance of 1131.0 feet to a 12 blazed Spruce tree marking the
southwesterly corner of the within conveyed lands;

Thence turning and running N 05° 15> W a distance of 7659.5 feet, more or less, along lands now
or formerly of Yorkshire Timber to an unmarked boundary point;

Thence turning and running N 62° 45° E a distance of 4550.0 feet along Lot No. 14 and crossing
Eastman Hill Road to the point and place of beginning.

Said parcel to contain 682 acres, more or less.

The above described lands and premises are subject to such other easements and rights-of-way of
record as may affect them.

There is also a right-of-way herein conveyed to the Grantee from said tract over land and
bounded and described as follows:

{W3235346,2} -4 .



Beginning at an intersection of Eastman Hill Road and Newfound Hills Road and thence
proceeding easterly and southerly along Newfound Hills Road following courses depicted on a
Plan entitled “Subdivision of a portion of lands of A. James Grace Newfound Hills, Alexandria,
New Hampshire” prepared by Courcelle Surveying Company, dated November 7, 1988, with
revision dates of January 5, 1989 and February 1, 1989 and recorded in the Grafton County
Registry of Deeds as Plan No. 5508, to a point, said point is located in the centerline of said
Newfound Hills Road being N 69° 04’ 45 W a distance of 25.0 feet from an iron pin marking
the northerly corner of Lot No. 3 of the before-mentioned subdivision;

Thence following an existing wood road, more or less, in the following courses:
S 20°55° 15” W a distance of 126.76 feet to a point;
S 17°29° 15” W a distance of 145.37 feet to the P.C. of a curve to the right;

Thence following the curve to the right with a radius of 294.71 feet and arc distance of 125.32
feet to a point;

Thence following a curve to the left with a radius of 331.81 feet and an arc distance of 154.45
feet to a point;

Thence following a curve to the right with a radius of 205.82 feet and an arc distance of 200.53
feet to a point;

Thence following a curve to the left with a radius of 475.18 feet and an arc distance of 71.81 feet
to a point;

Thence following a curve to the right with a radius of 191.35 feet and an arc distance of 127.41
feet to a point;

Thence N 82° 00” 15” W a distance of 256.05 feet to a point;

Thence N 70° 42 00” W a distance of 81.85 feet to a point marking the intersection of two
existing wood roads;

Thence S 15° 23° 45” E a distance of 124.23 feet to a point;
Thence S 30°21° 45” E a distance of 143.07 feet to a point marking the P.C. of a curve;

Thence following a curve to the right with a radius of 46.00 feet and an arc distance of 64.11 feet
to a point;

Thence S 49°29* 15” W a distance of 185.51 feet to a point;

Thence S 53° 13° 00” W a distance of 197.60 feet to a point;

{W3235346.2} = 5 -~



Thence S 47° 46’ 00” W a distance of 66.10 feet to a point located N 58° 31’ 30” W a distance of
24.55 feet from a marked 8” Spruce tree.

The above described Right-Of-Way is to be 25 feet on each side of the above described
centerline.

{W3235346.2} -6 -



2.2 Copy of the Application Fee (check)
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2.3 USGS Location Map
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2.4 Certified Mail Receipts



2.5 Application Check List



THE STATE OF NEW HAMPSHIRE
£ N\ \EW HAMPSHIRE DEPARTMENT OF ENVIRONMENTAL SERVICES
Environmental LAND RESOURCES MANAGEMENT
Services ALTERATION of TERRAIN BUREAU
29 Hazen Drive, PO Box 95, Concord, NH 03302-0095
Phone: (603) 271-2147 Fax: (603) 271-6588
Website: http://des.nh.gov/organization/divisions/water/aot/index.htm
For Permit Status: http://www?2.des.state.nh.us/OneStop/Wastewater Engineering_Site Specific_Query.aspx

ATTACHMENT A:
ALTERATION OF TERRAIN PERMIT APPLICATION
CHECKLIST

Check the box to indicate the item has been provided or provide an explanation why the item does not apply.
DESIGN PLANS

X Plans printed on 34 - 36” by 22 - 24” white paper

X PE stamp

[X] Wetland delineation

X] Temporary erosion control measures

X Treatment for all stormwater runoff from impervious surfaces such as roadways (including gravel roadways), parking
areas, and non-residential roof runoff. Guidance on treatment BMPs can be found in Volume 2, Chapter 4 of the NH
Stormwater Management Manual.

X Pre-existing 2-foot contours

X Proposed 2-foot contours

[] Drainage easements protecting the drainage/treatment structures

X Compliance with the Wetlands Bureau, RSA 482- A http://des.nh.gov/organization/divisions/water/wetlands/index.htm.
Note that artificial detention in wetlands is not allowed.

X Compliance with the Comprehensive Shoreland Protection Act, RSA 483-B.
http://des.nh.gov/organization/divisions/water/wetlands/cspa

[] Benches. Benching is needed if you have more than 20 feet change in elevation on a 2:1 slope, 30 feet change in
elevation on a 3:1 slope, 40 feet change in elevation on a 4:1 slope.

[] Check to see if any proposed ponds need state Dam permits.
http://des.nh.gov/organization/divisions/water/dam/documents/damdef.pdf

DETAILS

X Typical roadway x-section

X Detention basin with inverts noted on the outlet structure
X Stone berm level spreader

X Outlet protection — riprap aprons

X A general installation detail for an erosion control blanket

X silt fences or mulch berm

Alteration of Terrain Permit Application Form — Rev 06/05/2013 Valid Until 12/31/2013 Page 5 of 8
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] Storm drain inlet protection. Note that since hay bales must be embedded 4 inches into the ground, they are not to be
used on hard surfaces such as pavement. N/A

X Hay bale barriers

[X] Stone check dams

X Gravel construction exit

X The treatment BMP’s proposed

] Any innovative BMP’s proposed N/A
CONSTRUCTION SEQUENCE/EROSION CONTROL

X Note that the project is to be managed in a manner that meets the requirements and intent of RSA 430:53 and Chapter
Agr 3800 relative to invasive species.

X Note that perimeter controls shall be installed prior to earth moving operations

X Note that ponds and swales shall be installed early on in the construction sequence (before rough grading the site)
X Note that all ditches and swales shall be stabilized prior to directing runoff to them
X Note that all roadways and parking lots shall be stabilized within 72 hours of achieving finished grade

X Note that all cut and fill slopes shall be seeded/loamed within 72 hours of achieving finished grade
X Note that all erosion controls shall be inspected weekly AND after every half-inch of rainfall
X Note the limits on the open area allowed, see Env-Wq 1505.02 for detailed information

Example note: The smallest practical area shall be disturbed during construction, but in no case shall exceed 5 acres at
any one time before disturbed areas are stabilized

X Note the definition of the word “stable”

Example note: An area shall be considered stable if one of the following has occurred:

® Base course gravels have been installed in areas to be paved

® A minimum of 85 percent vegetated growth has been established

® A minimum of 3 inches of non-erosive material such stone or riprap has been installed
® Or, erosion control blankets have been properly installed.

X Note the limit of time an area may be exposed
Example note: All areas shall be stabilized within 45 days of initial disturbance

X Provide temporary and permanent seeding specifications. (Reed canary grass is listed in the Green Book; however,
this is a problematic species according to the Wetlands Bureau and therefore should not be specified)

X Provide winter construction notes that meet or exceed our standards.

Standard Winter Notes:

All proposed vegetated areas that do not exhibit a minimum of 85 percent vegetative growth by October 15, or
which are disturbed after October 15, shall be stabilized by seeding and installing erosion control blankets on
slopes greater than 3:1, and seeding and placing 3 to 4 tons of mulch per acre, secured with anchored netting,
elsewhere. The installation of erosion control blankets or mulch and netting shall not occur over accumulated
snow or on frozen ground and shall be completed in advance of thaw or spring melt events.
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B All ditches or swales which do not exhibit a minimum of 85 percent vegetative growth by October 15, or which are
disturbed after October 15, shall be stabilized temporarily with stone or erosion control blankets appropriate for
the design flow conditions.

B After November 15, incomplete road or parking surfaces, where work has stopped for the winter season, shall be
protected with a minimum of 3 inches of crushed gravel per NHDOT item 304.3.

[] Note at the end of the construction sequence that “Lot disturbance, other than that shown on the approved plans, shall
not commence until after the roadway has the base course to design elevation and the associated drainage is
complete and stable”. — This note is applicable to single/duplex family subdivisions, when lot development is not part of
the permit. N/A

DRAINAGE ANALYSES

Please double-side 8 %2” x 11" sheets where possible but, do not reduce the text such that more than one page fits on
one side.

X PE stamp

XI Rainfall amount obtained from the Northeast Regional Climate Center- http://precip.eas.cornell.edu/. Include extreme
precipitation table as obtained from the above referenced website.

X Drainage analyses, in the following order:

®  Pre-development analysis: Drainage diagram

®  Ppre-development analysis: Area Listing and Soil Listing

®  pre-development analysis: Node listing 1-year (if applicable), 2-year, 10-year and 50-year
®  Pre-development analysis: Full summary of the 10-year storm

B post-development analysis: Drainage diagram

B post-development analysis: Area Listing and Soil Listing

B Ppost-development analysis: Node listing for the 2-year, 10-year and 50-year

B post-development analysis: Full summary of the 10-year storm
X] Review the Area Listing and Soil Listing reports
®  Hydrologic soil groups (HSG) match the HSGs on the soil maps provided
®  There is the same or less HSG A soil area after development (check for each HSG)
®  There is the same or less “woods” cover in the post-development

®  Undeveloped land was assumed to be in “good” condition

®  The amount of impervious cover in the analyses is correct
Note: A good check is to subtract the total impervious area used in the pre analysis from the total impervious area used
in the post-analysis. For residential projects without demolition occurring, a good check is to take this change in
impervious area, subtract out the roadway and divide the remaining by the number of houses/units proposed. Do these
numbers make sense?
X] Check the storage input used to model the ponds

X] Check to see if the artificial berms pass the 50-year storm, i.e., make sure the constructed berms on ponds are not
overtopped

DX Check the outlet structure proposed and make sure it matches that modeled
DX Check to see if the total areas in the pre and post analyses are same

DX Confirm the correct NRCS storm type was modeled (Coos, Carroll & Grafton counties are Type I, all others Type 111)
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PRE AND POST-DEVELOPMENT DRAINAGE AREA PLANS

X Plans printed on 34 - 36” by 22 - 24” on white paper

X Submit these plans separate from the soil plans

X A north arrow

X A scale

X Labeled subcatchments, reaches and ponds

X Tc lines

X A clear delineation of the subcatchment boundaries

X Roadway station numbers

X Culverts and other conveyance structures

PRE AND POST-DEVELOPMENT COLOR-CODED SOIL PLANS

X 117 x 17”sheets suitable, as long as it is readable

D] Submit these plans separate from the drainage area plans

X A north arrow

X A scale

X] Name of the soil scientist who performed the survey and date the soil survey took place

DX 2-foot contours (5-foot contours if application is for a gravel pit) as well as other surveyed features
X Delineation of the soil boundaries and wetland boundaries

X Delineation of the subcatchment boundaries

X Soil series symbols (e.g., 26)

X A key or legend which identifies each soil series symbol and its associated soil series name (e.g., 26 = Windsor)
X The hydrologic soil group color coding (A = Green, B = yellow, C= orange, D=red, Water=blue, & Impervious = gray)

Please note that excavation projects (e.g., gravel pits) have similar requirements to that above, however the
following are common exceptions/additions:

] Drainage report is not needed if site does not have off-site flow. N/A

[ 5 foot contours allowed rather than 2 foot. N/A

] No PE stamp needed on the plans N/A

[] Add a note to the plans that the applicant must submit to the Department of Environmental Services a written update
of the project and revised plans documenting the project status every five years from the date of the Alteration of
Terrain permit. N/A

] Add reclamation notes. N/A

See NRCS publication titled: Vegetating New Hampshire Sand and Gravel Pits for a good resource, it is posted online
at: http://des.nh.gov/organization/divisions/water/aot/documents/vegetating-nh.pdf .
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2.6 Project Narrative



2.6.1AProject Summary

Atlantic Wind, LLC is applying for an Alteration of Terrain (AOT) permit from New Hampshire
Department of Environmental Services (NHDES) for a commercial wind farm project located in
the town of Alexandria, New Hampshire on Tax Map 414, Lot 144, Tax Map 415, Lot 5, Tax
Map 417, Lots 4, 8, 13, 43 and Danbury, New Hampshire, on Tax Map 401, Lot 1, Tax Map 403,
Lots 9, 19, 20, and 25. The project will consist of 23 wind turbines, 9 miles of access roads, an
electrical substation, 10 miles of electrical distribution lines, and an operations and maintenance
facility. The total disturbance for this work is 151.5 acres. Including disconnected impervious
surfaces, the total proposed impervious area is 30.65 acres.

To aid in the review of this application, we have broken the project into three components; the
overall, the Substation/Interconnection Site and the Operations and Maintenance Site. They have
been labeled as A, B and C respectively, with each component having its own narrative as well

as supporting documentation.

The following table shows the 2, 10 and 50 year peak flow rate comparison at the discharge
points.

Table 2.0A — 2, 10 and 50 Year Comparison

Pre 2 Yr Post 2 Yr Pre 10 Yr Post 10 Yr | Pre 50 Yr Post 50 Yr
Watershed Area |Flow Rate Flow Rate Flow Rate  Flow Rate | Flow Rate Flow Rate
Discharge Point (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
AP1 421.3 421.0 1234.2 1233.2 27515 2749.2
AP2 79.7 80.0 246.5 247.3 559.3 561.0
AP3 0.4 0.4 7.6 7.6 63.3 63.2
AP4 1.0 0.9 15.0 14.8 77.1 76.2
AP5 3.3 3.2 39.3 38.1 147.9 143.3
AP6 66.9 67.5 179.4 181.0 379.5 382.9
AP7 18.8 18.8 50.5 50.4 106.8 106.6
AP8 74.7 74.6 200.1 199.9 423.8 423.1
AP9 230.9 230.9 646.6 646.6 1397.8 1398.2
AP10 281.4 281.4 869.0 869.0 1973.8 1973.8

Impacts to watershed water quality from development within the watersheds can occur from
uncontrolled discharge of site runoff during construction activities and stabilized developed
surfaces once construction is complete.

Stormwater runoff will be controlled during construction through the use of various sediment

and erosion control Best Management Practices (BMPs) that have been proven on sites similar to
this project. Frequent monitoring by a qualified individual will enable an adaptable approach of
implementation that is well suited to the changing conditions found during construction.
Conceptual level erosion controls have been shown on the project plans at this time (for instance
silt fence extents have been shown, but not sediment fence pockets or other refinements). Once a



contractor has been selected and scheduling, sequence, means, and methods are known a detailed
and unified plan (that incorporates agency comments) for managing construction related
stormwater will be developed in the form of a Stormwater Pollution Prevention Plan (SWPPP)

and submitted to DES for review.

After a project has been constructed stormwater runoff from impervious surfaces can contain a
wide range of non-point source pollutants. Depending on the activity and use of the impervious
surface these pollutants might include sediments, metals, nutrients, oils and greases, temperature,
chlorides, bacteria, pH, and others. The Alteration of Terrain (AoT) stormwater treatment
standards are intended to ensure that stormwater runoff that may contain many of these potential
pollutants are captured and treated to remove the pollutants. The concentration of certain
pollutants found in stormwater running off of paved roadways often correlates positively to the
intensity of use (a higher number of vehicles trips per day generates a higher load of pollutants).
In this wind project, once construction is completed, the amount of traffic on the roadways and
pads is anticipated to be extremely low and therefore we anticipate few if any vehicular related
pollutants to be present in the runoff from these roadways and pads. Instead, it is anticipated that
the primary potential pollutants that might be found in stormwater running off of the roadways
and pads are sediments (TSS), as well as some potential for increasing the temperature of runoff
due to the removal of trees that would otherwise shade these surfaces, changing albedo, and the
mass of the rock that surfaces the roadways and pads.

This project proposes the construction of a number of roadways and wind turbine pads with a
gravelly surface that will be used to facilitate the construction and erection of wind turbines.

After construction is complete a portion of these surfaces will be covered by organic material

and vegetated with grasses, leaving a 16’ wide road and a reduction in the footprint of gravelly
wind turbine pad. This reduction of gravelly surface has a dual advantage of minimizing the
impervious surface that can generate runoff as well as providing a grass buffer through which
runoff enters and coarse sediment particles are settled. On steeper roadways (over 7.5%) where a
40 foot wide construction road is reduced to 16 feet, the flow length of runoff through grass
buffers meets AoT roadway buffer standards. On flatter and narrower roadways treatment swales
have been proposed, and they meet treatment swale standards. As detailed later in the report
runoff from the O&M facility and the substation will be treated using sand filters, a micro-pool
extended detention pond and a treatment swale; are all sized per AoT standards.

In portions of the site where the above treatment devices cannot be constructed without
significantly increasing the area of disturbance, increasing ponded runoff temperatures, or are
prohibited by AoT rules due to steepness, a treatment alternative has been incorporated into the
design to focus on the potential pollutants of concern (sediment and temperature). Over 100
sediment traps have been strategically located to collect and store concentrated runoff and allow
sediment particles to be settled and trapped. Because of the sediment trap sump, runoff trapped
within the sump will be assimilated into the ground where it will cool and add to the local water
table. During larger storms once the runoff fills the trap, the cleanest treated water within the trap
(at the water surface) will disperse out of the trap onto the forest floor where leaf litter will

further polish the water by trapping the fine particles, and thereby lessening the chance for turbid
water to enter wetlands or a stream. These sediment traps have worked effectively at other
locations with similar potential pollutants and site constraints and because of their dispersed



naure they have the benefit of: being efficiently sized to avoid additional tree clearing, are often
shaded (reducing runoff temperature increases), are easily maintained, and help sustain local
groundwater tables. These sediment traps effectively address the more limited range of
anticipated pollutants when compared to other traditional forms of treatment, while avoiding the
thermal impacts of expansive ponded treatment measures and thus provide a superior alternative.
As not all impervious surfaces within the project will be treated using detention ponds or other
large centralized treatment devices a waiver request has been submitted with this application to
allow suitable alternatives that treat runoff for the applicable pollutants of concern in a dispersed
manner and without incurring the negative environmental consequences of traditional treatment
devices.

2.6.2A Existing Site Conditions

The project is located on 11 parcels of land in the towns of Alexandria and Danbury, New
Hampshire. The project site is dominated by two main forested ridgelines on which the wind
turbines will be situated. The ridges are characterized by steep slopes with glacial till and
boulders with some bedrock outcrops. Land cover is predominantly an industrial forest with
ongoing timber harvesting operations unrelated to the wind power project. Various hardwood
species make up the majority of the hill slope forest with patches of spruce on some hill tops.
Elevations within the project area range from approximately 600 to 2,300 feet. A drainage
divide runs along the ridges , with lands within the project draining to the north to Patten Brook,
a tributary of Bog Brook in the Newfound Lake watershed, and lands to the south of the divide
draining to Wild Meadow Brook or other tributaries of Smith Brook in the Smith Brook
watershed.



2.6.3AProposed Site Conditions & Disturbances

Approximately 141 acres of earth disturbance will be required to construct the access roads,

wind turbine pads, crane assembly areas, staging areas, the substation, the operation and
maintenance facility and other electrical distribution infrastructure on the site. This work will
include installing stormwater collection and treatment systems. Per NH Site Evaluation
Committee (SEC) objectives this project has been sited in areas that have undergone extensive
logging and will temporarily utilize certain existing logging roads during construction and

thereby lessen the amount of new earth disturbance. An area of disturbance breakdown has been
shown in Table 2.1A Note that earth disturbance for the Substation/Interconnection Site, and

for the Operations and Maintenance area are shown in Tablesa@dL.B.1C respectively.

Table 2.1A — Proposed Disturbance Area Breakdown

. . - % %
Construction/Disturbance Activity Area (SF) ec’ | upc
A | Total Drainage Area (the Project Watershed) 308,621,046
Existing Unchanged Impervious Cover (within
Project Watershed) R

Existing Unchanged Non-Impervious
Disturbance

D | Existing Unchanged Disturbance (B+C) 5,939,857
Project Impervious Cover (Permanent

3,210,546

E Roadways and Wind Turbine Crane Pads) 1,144,187
P_rOJect Non-Impervious Slope Grading and S 5,025,036
Disturbance
G | Total Project Disturbance (E+F) 6,169,223
Total Project and Existing Impervious Cover 3.873.498 1.26%
(B+E)
| Total Disturbance (within Project Watershed) 12,109,080
(D+G)
3 Total Undisturbed Area (within Project 296,511,964 96.08%

Watershed) (A-I)

* EIC = Effective Impervious Cover
* UDC = Undisturbed Cover

The impacts to water quality during site development will be minimized by using erosion
prevention techniques and sediment control measures. Frequent site inspections during
construction are required during construction and directly following certain rainfall events to
ensure erosion control devices are working properly. The project will obtain coverage under
EPA'’s National Pollution Discharge Elimination System Construction General Permit (CGP) as
the project will disturb over one acre of earth. A detailed strategy for managing construction
related stormwater will be developed in a Stormwater Pollution Prevention Plan (SWPPP)



consistent with EPA’s 2012 CGP. Through extensive design efforts the project has been refined
to avoid many of the wetlands and streams found onsite. Where feasible, buffers between
disturbance areas and important resources have been provided to further protect the functions
and values of these resources during construction.

The Alteration of Terrain (AoT) Rules are intended to not only protect wetlands and surface
waters from potential impacts during construction, but also from non-point source pollutants that
may emanate from a development project once the facility has been constructed and is
operational. Unlike most development projects that require AoT permits, wind projects involve
different construction techniques, materials, and operational usage that inherently minimizes
many of the post construction related concerns that the AoT rules are intended to address.
Specifically, roads and wind turbine pads are constructed with coarse materials that provide less
impedance of precipitation and natural water and stormwater runoff flow paths. Unlike typical
development projects, the roadway infrastructure of wind facilities receive relatively little traffic
once the facility is operational. Because the intensity of vehicular traffic is positively correlated
with the concentration of many non-point source pollutants found in runoff from roadways, wind
facilities can be anticipated to generate fewer types of potential non-point source pollutants. The
types of pollutants of concern are more akin to those that might be expected to occur from
logging activities (i.e.: total suspended solids, and temperature). This project has been designed
to first prevent the generation of such pollutants so that their entrainment in stormwater runoff is
minimized. Because it is recognized that prevention will not entirely prevent the mobilization of
these pollutants (for instance Tss) during more intense storms, the project has included many
dispersed treatment measures to capture and treat such pollutants close to the point of runoff
generation. The following design features have been incorporated into this project to meet the
above-referenced objectives:

1. tree cutting needed to construct roadways and other wind facility infrastructure has
been minimized by proposing a narrower roadway and pad footprint, thereby
maximizing the amount of shading and minimizing the area subject to potential
thermal increases; and

2. the areal extent of cut and fills have been minimized by allowing for steeper rock cuts,
thereby lessening the surface area of soil that needs to be disturbed; and

3. areas of earth disturbance outside of the permanent 16’ wide roadways and crane

pad/access areas will be stabilized using grass or stone to prevent the mobilization of

soils by rainfall and runoff, and in the case of grass, increase the shading and lessen the
albedo of ground surfaces to minimize increases in the temperature of stormwater that
travels over these surfaces in larger storm events; and

roadways have been limited to grades of 15% or less to minimize runoff velocities; and

roadway crowns will limit the distance that water travels down the gravel roadways

thereby minimizing runoff concentration and erosive forces; and

6. grassed vegetative buffers will be established adjacent to 16 foot wide permanent
roadways and crane pad/access areas (once the facility construction is complete) to
receive and disperse runoff from roadways and trap sediments that do become
entrained in larger storm events; and

ok



7. grass and stone stabilized ditches will collect runoff that may be generated during
larger storm events and convey the runoff in a stable channel, thus retarding the
erosive forces of concentrated flow that may develop in larger storms; and

8. porous rock conveyances (termed “rock sandwiches”) will be used in certain select
locations where roadways cross non-riverine wetlands and will serve to convey
shallow groundwater flow in a dispersed manner to the downslope side of the roadway
where flows can re-enter the ground, thereby minimizing disruptions of shallow
groundwater flow regimes; and

9. culverts have been spaced at frequent intervals to allow for the dispersion of
concentrated flows that may occur in ditches; and

10.sediment traps will be located at many of the culvert or ditch outlets and will serve to
settle entrained sediment particles, return a portion of the stormwater flow back into
the shallow groundwater, and disperse onto the adjacent forest floor that portion of the
flow volume that is not attenuated in the sediment traps during larger storms; and,

11.treatment swales have been located in areas where flatter grades exist and will receive
and settle sediments entrained in stormwater.

This approach of preventing erosion and thermal increases, minimizing disruption of flow
regimes, and capturing sediments in areas where concentrated flows might develop, has been
used successfully at wind facilities with similar or greater environmental sensitivities and we feel
confident that this project incorporates highly functional mechanisms that are protective of the
aguatic environment.

The substation and operation and maintenance facilities are located in flatter terrain that allows
for the use of more traditional post-development stormwater controls and, therefore, these
facilities will utilize sand filters, micropool extended detention, and treatment swales to
minimize the generation of stormwater pollutants and treat those pollutants that may become
conveyed in stormwater in treatment devices suited to the use of these facilities. A full
description of the methods used at these two facilities can be found in sections 2.6B and 2.6 C,
respectively.

A copy of the Stormwater Inspection and Maintenance Manual for all permanent stormwater
management devices to be used at the site can be found in Section 3.8 of this report.

2.6.4A Rainfall Data

Using SCS TR-20, run under HydroCAD Version 9.1 with Type 1ll-24 hour rainfall events, pre-
and post-development cover types and drainage paths were modeled to generate peak discharge
rates. Rainfall events modeled have intensities described by data provided by the Northeast
Regional Climate Center for nine representative locations throughout the project site. These data
are tabulated in full in section 2.13 of this report with the values of the most conservative

location summarized below in Table 2.2A.



Table 2.2A - Type lll, 24 Hour Rainfall Depths for Project Site (43.58°N, 71.796W)

Rainfall Event Depth*
1-year 2.26”
2-Year 2.65”

10-Year 3.85”
50-Year 5.59”
100-Year 6.58"

* Rainfall depths from the Northeast Regional Climate Center Extreme Precipitation Tables, 24hr Storm “Extreme
Precipitation Estimates”, http://precip.eas.cornell.edu, accessed 30 September 2013. See section 2.13

2.6.5A Peak Runoff Control Requirement

The proposed project has been designed to utilize more porous material, extensive revegetation
and minimize the disruption of natural flow path, with the intention of maintaining natural flow
regimes and thereby minimizing the need for extensive clearing and grading for flow
attenuation/mitigation measures (such as detention ponds) to attenuate the larger, less frequent
rainfall events as required by Env-Wq 1507.0&ble 2.3A summarizes the stormwater runoff

peak flow rate for the 10 and 50 year storm events.

Table 2.3A — 10 and 50 Year Comparison

Pre 10 Yr Post 10 Yr | Pre 50 Yr Post 50 Yr
Watershed Area | Flow Rate  Flow Rate | Flow Rate Flow Rate
Discharge Point (cfs) (cfs) (cfs) (cfs)
AP1 1234.2 1233.2 27515 2749.2
AP2 246.5 247.3 559.3 561.0
AP3 7.6 7.6 63.3 63.2
AP4 15.0 14.8 77.1 76.2
AP5 39.3 38.1 147.9 143.3
AP6 179.4 181.0 379.5 382.9
AP7 50.5 50.4 106.8 106.6
AP8 200.1 199.9 423.8 423.1
AP9 646.6 646.6 1397.8 1398.2
AP10 869.0 869.0 1973.8 1973.8

2.6.6AChannel Protection Requirement

NHDES surmises that stream channels are often shaped, over the long term, by bankfull storms
(storms that occur, statistically, once every two years) and that while peak flows from larger less
frequent storms (10 year and 50 year) may be attenuated in detention ponds, use of such flow
attenuation features can lead to sustained periods of bankfull flows that on many stream types
can have the undesirable effect of inundating adjacent riparian vegetation and possibly
weakening its ability hold alluvium and other channel substrate. In some streams where the
dominant form of natural bank stabilization is the roots and stems of riparian vegetation,



unnaurally long periods of sustained bankfull flows can result in damage to these roots and
stems and can lead to stream channel instability. To broadly address this concern DES has rules
in Env-W(q 1507.05 to compare the existing 2 year storm flow peaks and volumes to those
anticipated after development.

A number of small intermittent and perennial streams drain from the project area and are
characterized by their steep rocky channels with bedrock often serving as the channel’s grade
control. Detailed site visits to such streams where project roads cross has found that such
channels often have numerous small natural woody debris jams or significant leaf packs that
raise the stage of the stream to its banks on a frequent basis. Where debris jams constrict flow it
often causes frequent (but highly localized) bank stress. On moderately steep channels, some
lateral channel migration can be seen due to this natural scour/deposition regime and where
channels steepen bedrock outcroppings appear as grade controls. In short, stream stability on
these steeper streams appears to be from the bouldery/ledgy substrate and banks, not due to
riparian vegetation that would be impacted by prolonged inundation. Nonetheless, two year pre-
and post-flows were analyzed at the 10 analysis points and show that, generally, the post-
development peak flows were equal to those in the pre-developed condition. In the couple of
instances where stream flows peaked slightly higher than in the pre-developed condition the
duration of time that these flows exceed the pre-developed flow is less than 5 minutes. This
combined with the naturally dynamic, but resilient steeper intermittent stream channels should
not result in stream channel instability. Storm volumes at each analysis point are within the
allowances of AoT Rules in all cases.

Table 2.4Ashows the runoff from disturbed areas within the project limits at each of the

analysis points. Table 2.48hows that the stormwater runoff peaks, the duration that the peak
exceeds the predevelopment peak (where applicable), and the volume of water associated with a
2 year storm at each of the 10 analysis points. As noted above, where insignificant increases in
peaks occur it is for a very short duration and all analysis points the volume of increase meets the
allowed 0.10 acre-foot increase specified in Env-Wq 1507.05 (b) (1) (a). Despite the increase in
impermeable surface on site, the minimal changes in discharge values can be attributed to the
revegetation of much of the disturbed surfaces, frequent culvert spacing and large tracts of forest
that lie adjacent to project infrastructure.



Table 2.4A — Channel Protection Comparison Outlet Points

Duration Post

Peak exceeds
Outlet Pre 2 Yr Post 2 Yr Flow Pre 2yr Vol. Post 2yr Vol. Pre Peak, 2yr
point Flow Rate (cfs) Rate (cfs) acre-feet (af) acre-feet (af) storm (minutes)
AP1 421.3 421.0 107.46 107.37 Post < Pre
AP2 79.7 80.0 14.49 14.53 2 minutes
AP3 0.4 0.4 0.25 0.25 Post = Pre
AP4 1.0 0.9 0.61 0.60 Post < Pre
AP5 3.3 3.2 1.76 1.78 Post < Pre
APG6 66.9 67.5 10.76 10.86 4 minutes
AP7 18.8 18.8 2.88 2.87 Post = Pre
AP8 74.7 74.6 11.78 11.73 Post < Pre
AP9 230.9 230.9 41.97 42.06 Post = Pre
AP10 281.4 281.4 59.34 59.34 Post = Pre
Total 1178.4 1178.7 251.30 251.39

2.6.7A Groundwater Recharge Volume

Under Env-Wq 1507.04, NHDES desires that a portion of the stormwater runoff be returned into
the groundwater table to replenish groundwater resources by reducing the amount of water
diverted off-site by the proposed development. As much of the site lies high on ridgelines with
limited depth to impermeable soil stratum (ledge or glacial till) and correspondingly high
seasonal high groundwater table, approaches to employ typical groundwater recharge features
are limited. Steep slopes adjacent to such areas would prohibit centralized groundwater recharge
features as many slopes exceed 15% and would require extensive cut in fills (and a
disproportionately high amount of additional trees clearing and ground disturbance) to recharge
runoff into the underlying native soils that have a limited capacity to infiltrate large amounts of
runoff. Conversely, the substation, operation and maintenance facility, and laydown yard lie on
flatter land with a higher potential for inducing groundwater recharge. In these lower areas,
groundwater recharge facilities have been oversized (in the case of the operation and
maintenance facility by over 1,000%) to compensate for the limited recharge opportunities
higher on the ridgelines. As can be seen in Table Z@Andwater recharge standards for the
project have met Env-Wq 1507.04.

Additionally, while not counted towards meeting groundwater recharge standards, and while the
site conditions on the ridgelines limit traditional recharge structure design, the project has been
designed to include over 100 distributed features along access roads and turbine pads that will
help replenish local groundwater tables. These features are consistent with the overall approach
of dispersed drainage that will serve to distribute groundwater recharge across the project site.
With the understanding that the pollutants likely to be found in stormwater runoff from access
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roads and turbine pads are typically limited to sediments (and possibly increase in runoff
temperature), pre-treating runoff prior to its entry into these dispersed features is not needed as
volatiles or other potential groundwater pollutants will not likely be present in stormwater runoff
from these access roads and turbine pads.

The dispersed features that will aid in maintaining or replenishing groundwater include:

porous rock slope and fill used to construct roadways and turbine pads;

use of rock sandwiches where roadways cross wetlands and culverts are not used; and,
a significant number of sediment traps constructed into the native ground where
concentrated runoff can be captured, sediments settled, and the decanted runoff can
access the shallow more permeable soils that lie at the periphery of, and surround, the
upper portion of the sediment trap sump.

The amount of stormwater required to be infiltrated for this project is based on the hydrologic

soil group of the soil beneath the proposed effective impervious surface. As described in waivers
submitted for the project, hydrologic group soils have been determined based upon NRCS county
soils surveys. All gravelly surfaces that are to remain after construction have been considered
impervious and subject to groundwater recharge requirements. The amount of groundwater
recharge required per soil group is summarized in Table.2Gundwater recharge is

provided through surface sand filters as further described in sections 2.6.7B and C.

Table 2.5A — Groundwater Recharge Volume Comparison

Groundwater | | Eftecive | GRYReaured | GRV
HSG : by NHDES Provided
Recharge Depth Impervious : :
(in) Area (Acres) (cubic feet) (cubic feet)
A 0.40 0.33 474
B 0.25 0.57 519
C 0.10 15.04 5,458
D 0.00 10.33 0
Total 26.27 6,451 11,464

1 GRV standards for the Overall project have been met at the O&M facility and Substation - see Sections 2.6.7B and
2.6.7C for details. Required GRV is 1,529 cubic feet total for the O&M and Substation facilities.
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2.6B Project Narrative
Substation and Interconnection Station



2.6.1BProject Summary Substation and Interconnection Station

The project will require the installation of an electrical substation and an interconnection station,
which is located in the town of Alexandria, NH, on Lot 63 Tax Map 417, along Bog Road. The
site work will include a new 1,000 foot long, 16’ wide gravel access road, a 160 foot by 170 foot
gravel substation, and a 260 foot long by 180 foot wide gravel interconnection station. The
stormwater design will include a micro extended detention pond, a surface sand filtration pond
and a treatment swale. The calculated total disturbance for this site work is 232,218 square feet.
The total proposed impervious (gravel) area is 92,783 square feet. The following table shows the
2,10 and 50 year peak flow rate comparison at the discharge points.

Table 2.0B — 2, 10 and 50 Year Comparison

Pre 2 Yr Post 2 Yr Pre 10 Yr Post 10 Yr Pre 50 Yr Post 50 Yr

\Watershed Area |Flow Rate Flow Rate Flow Rate Flow Rate Flow Rate Flow Rate
Discharge Point (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
AP1 3.6 3.6 9.7 9.6 20.6 20.5
AP2 11.8 10.5 30.9 29.9 64.7 63.4
AP3 0.7 0.7 2.8 2.8 7.2 7.2
AP4 0.5 0.5 1.9 1.9 4.7 4.7

Impacts to watershed water quality from development within the watersheds are likely from
uncontrolled discharge of site runoff during construction activities and stabilized developed
surfaces. To minimize the impacts to the watersheds, stormwater treatment devices and erosion
control methods have been sized in accordance with the Env-Wq 1500 and the New Hampshire
Stormwater Management Manual (December, 2008).

2.6.2B Existing Site Conditions

The existing site consists of 61.64 acres of mostly wooded area, some areas of excavation (old
gravel pits), with a large bog (wetland) at the southeast corner of the lot. This bog is also the low
point of the site. The north and west sides of the site are heavily wooded, with the existing
National Grid Transmission line easement running along the east property line adjacent Bog
Road. The far north end of the site is not part of this project and will not be affected by the
proposed development. Stormwater runoff moves from the northwest to the southeast to the
wetland near Bog Road then under Bog Road and finally into Bog Brook. The project does not
include water or wastewater systems.

2.6.3B Proposed Site Conditions & Disturbances

Approximately 232,218 square feet of earth disturbance will be required to construct the new
interconnection station, substation, access road and stormwater treatment structures. The project
does not propose any new paved surfaces as the new access road, substation and interconnection
areas will be a mix of gravel areas or washed stone totaling 92,783 square feet. The project will
include installing the following stormwater management features; micro extended detention

pond; a surface filtration pond; and, at least one treatment swale. Note that there is no new work



proposed at the northeast end of the project site, east of the existing utility line, therefore, there is
no change in the pre-development to post-development site condition in this area and no
stormwater modeling was done. An area of disturbance breakdown for the entire site is shown in
Table 2.1B

Table 2.1B — Proposed Disturbance Area Breakdown

Construction/Disturbance Activity Area %EIC" | %UDC’
(square feet)
Total Impervious Cover (Buildings, Driveways, and 92,783 3.46
Roadways)
Slope Grading and Site Disturbance 139,435
Total Disturbance 232,218
Total Undisturbed Area (within Drainage Area) 2,452,820 91.35
Total Drainage Area (within Property) 2,685,038

* EIC = Effective Impervious Cover
* UDC = Undisturbed Cover

The impacts to water quality during site development will be minimized using temporary
treatment devices and erosion control measures. Frequent site inspections during construction
are required during or directly following rainfall events to ensure erosion control devices are
working properly. A copy of the Stormwater Inspection and Maintenance Manual can be found
in Section 3.8 of this report.

2.6.4B Rainfall Data

Using SCS TR-20, run under HydroCAD Version 9.1 with Type 1ll-24 hour rainfall events, pre-
and post-development cover types and drainage paths were modeled to generate peak discharge
rates. Rainfall events modeled have intensities described by data provided by the Northeast
Regional Climate Center for the geographic location of the project. This data is provided in full

in section 2.13 of this report, and are summarized below in Table 2.2B.

Table 2.2B - Type lll, 24 Hour Rainfall Depths for Project Site (43.58N, 71.796W)

Rainfall Event Depth*
1-year 2.26”
2-Year 2.65”

10-Year 3.85”
50-Year 5.59”
100-Year 6.58"

* Rainfall depths from the Northeast Regional Climate Center Extreme Precipitation Tables, 24hr Storm “Extreme
Precipitation Estimates”, http://precip.eas.cornell.edu, accessed 30 September 2013. See section 2.13



2.6.5BPeak Runoff Control Requirement

The proposed stormwater treatment devices are designed to attenuate the larger, less frequent
rainfall events as required by Env-Wq 1507.0&ble 2.4B summarizes the stormwater runoff
peak flow rate for the 10 and 50 year storm events. For all discharge points peak flow rates
either remain the same or decrease for the 10- and 50-year storm events.

Table 2.3B — 10 and 50 Year Comparison

Pre 10 Yr Post 10 Yr Pre 50 Yr Post 50 Yr

\Watershed Area Flow Rate Flow Rate Flow Rate Flow Rate
Discharge Point (cfs) (cfs) (cfs) (cfs)
AP1 9.7 9.6 20.6 20.5
AP2 30.9 29.9 64.7 63.4
AP3 2.8 2.8 7.2 7.2
AP4 1.9 1.9 4.7 4.7

2.6.6BChannel Protection Requirement

NHDES requires that the receiving waters and downstream wetland channels be protected from
erosion and sedimentation resulting from the project development. In order to show no impact to
offsite channels, analysis of the proposed drainage system must meet one of the conditions in
Env-Wq 1507.05. This project specifically meets Env-Wq 1507.05 (b) (1) (a). The analysis for
the 2 year peak flow rate shows no increase in the post-development condition over the pre-
development condition, as well as a reduction in stormwater volume discharged from the site.
Table 2.5Bshows that the stormwater runoff volume from discharge point AP1 decreased by
0.004 acre-feet, discharge from point AP2 increased by 0.025 acre-feet, discharge from point
AP3 remains the same at 0.126 acre-feet and discharge from point AP4 remained the same at
0.070 acre-feet. This gives a net off-site increase of 0.021 acre-feet, more than meeting the
allowed 0.10 acre-foot increase specified in Env-Wq 1507.05 (b) (1) (a). This can be attributed
to the design intention that the impervious surfaces created by the project be directed thru storm
water treatment structures. Additionally, attenuation measures designed for larger storms
effectively capture all runoff before leaving the site for smaller storms.

Table 2.4B — Channel Protection Comparison Outlet Points

Outlet Pre 2 Yr Post 2 Yr Flow Pre 2yr Vol. Post 2yr Vol.

point Flow Rate (cfs) Rate (cfs) acre-feet (af) acre-feet (af)
AP1 3.6 3.6 0.483 0.479
AP2 11.8 10.5 1.739 1.764
AP3 0.7 0.7 0.126 0.126
AP4 0.5 0.5 0.070 0.070
Total 16.6 15.3 2.418 2.439




2.6.7B Groundwater Recharge Volume

Under Env-Wq 1507.04, NHDES requires a portion of the stormwater runoff be infiltrated to
protect groundwater resources by reducing the amount of water diverted off-site by the proposed
development. As an example, surface filtration ponds are used as treatment on this site to
infiltrate the runoff from impervious surfaces and the access drive. The groundwater recharge

provided by the surface filtration pond is summarized in Table 2.5B

Table 2.5B — Groundwater Recharge Volume Comparison

Groundwater | | Eftecive | GRYReauired | GRV
HSG . by NHDES Provided
Recharge Depth Impervious . :
(in) Area (Acres) (cubic feet) (cubic feet)
A 0.40 0.050
B 0.25 0.560
C 0.10 0.360 1 2,922
D 0.00 1.0525
Total 2.0225 711 2,922




2.6C Project Narrative
Operations and Maintenance Facility



2.6.1CProject Summary Operations and Maintenance Facility

The project will require the installation of an operations and maintenance facility, which is

located in the town of Danbury, NH, on Lot 403 Tax Map 418, which is located at the end of Old
Russel Road. The site work will include a new 5,460 square foot maintenance building and a
1,296 square foot snow cat storage building surrounded by a gravel surface approximately 200’
wide by 450’ long. The stormwater design will include a surface sand filtration pond. The
calculated total disturbance for the work related to the operations and maintenance facility is
based upon the work within its watershed area. The watershed area is equal to 596,217 square
feet. The project disturbance associated with the operations and maintenance facility is equal to
197,998 square feet. The total proposed building area is 6,756 square feet. The total impervious
gravel area is 91,413 square feet that is within the watershed area. This area includes 1,500 If of
proposed roads that link the operations and maintenance facility to the remaining portions of the
wind farm. The following table shows the 2, 10 and 50 year peak flow rate comparison at the
discharge points.

Table 2.0C — 2, 10 and 50 Year Comparison

Pre 2 Yr Post 2 Yr Pre 10 Yr Post 10 Yr Pre 50 Yr Post 50 Yr

Watershed Area |Flow Rate Flow Rate Flow Rate Flow Rate | Flow Rate Flow Rate
Discharge Point (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
AP1 5.5 3.5 13.1 8.5 26.2 24.6

Impacts to watershed water quality from development within the watersheds are likely from
uncontrolled discharge of site runoff during construction activities and stabilized developed
surfaces. To minimize the impacts to the watersheds, stormwater treatment devices and erosion
control methods have been sized in accordance with the Env-Wq 1500 and the New Hampshire
Stormwater Management Manual (December, 2008).

2.6.2C Existing Site Conditions

The property where this facility is proposed is approximately 48 acres. The drainage area
associated with the facility is 13.7 acres. The majority of this area is currently grass fields with a
portion of the area wooded to the west, towards Grants Pond. There is a gravel access running
through the property used for farming and recreational purposes. A wetland along the east edge
of the property intersects any runoff flowing down slope from the east. Remaining stormwater
runoff moves from the east to the west running across the open fields and eventually to Grants
Pond. The facility proposes to have a well drilled for water service and a subsurface effluent
disposal system for the employees running the facility.

2.6.3C Proposed Site Conditions & Disturbances

Approximately 197,998 square feet of earth disturbance will be required to construct the new
operations and maintenance facility, gravel parking, and stormwater treatment structures. The
project will include the installation of a surface filtration pond to treat and infiltrate the
stormwater runoff associated with the proposed facility. An area of disturbance breakdown
within the project’s watershed is shown in Table 2.1C



Table 2.1C — Proposed Disturbance Area Breakdown

9 x
Construction/Disturbance Activity Area (square 5, % UDC
feet) EIC
Total Impervious Cover (Buildings, Parking, and 98,169 16.5
Roadways)
Slope Grading and Site Disturbance 99,829
Total Disturbance 197,998
Total Undisturbed Area (within the O&M Watershed) 398,219 66.8
Total Drainage Area (within the O&M Watershed) 596,217

* EIC = Effective Impervious Cover
* UDC = Undisturbed Cover

The impacts to water quality during site development will be minimized using temporary
treatment devices and erosion control measures. Frequent site inspections during construction
are required during or directly following rainfall events to ensure erosion control devices are
working properly. A copy of the Stormwater Inspection and Maintenance Manual can be found
in Section 3.8 of this report.

2.6.4C Rainfall Data

Using SCS TR-20, run under HydroCAD Version 9.1 with Type 1lI-24 hour rainfall events, pre-
and post-development cover types and drainage paths were modeled to generate peak discharge
rates. Rainfall events modeled have intensities described by data provided by the Northeast
Regional Climate Center for the geographic location of the project. These data is provided in

full in section 2.13 of this report, and are summarized below in Table.2.2C

Table 2.2C - Type lIl, 24 Hour Rainfall Depths for Project Site (43.58N, 71.796W)

Rainfall Event Depth*
1-year 2.26"
2-Year 2.65"

10-Year 3.85”
50-Year 5.59”
100-Year 6.58"

* Rainfall depths from the Northeast Regional Climate Center Extreme Precipitation Tables, 24hr Storm “Extreme
Precipitation Estimates”, http://precip.eas.cornell.edu, accessed 30 September 2013. See section 2.13

2.6.5C Peak Runoff Control Requirement

The proposed stormwater treatment devices are designed to attenuate the larger, less frequent
rainfall events as required by Env-Wq 1507.0&ble 2.3C summarizes the stormwater runoff
peak flow rate for the 10 and 50 year storm events. For all discharge points peak flow rates
either remain the same or decrease for the 10- and 50-year storm events.



Table 2.3C — 10 and 50 Year Comparison

Pre 10 Yr Post 10 Yr Pre 50 Yr Post 50 Yr

\Watershed Area Flow Rate Flow Rate | Flow Rate Flow Rate
Discharge Point (cfs) (cfs) (cfs) (cfs)
AP1 13.1 8.5 26.2 24.6

2.6.6CChannel Protection Requirement

NHDES requires that the receiving waters and downstream wetland channels be protected from
erosion and sedimentation resulting from the project development. In order to show no impact to
offsite channels, analysis of the proposed drainage system must meet one of the conditions in
Env-Wq 1507.05. This project specifically meets Env-Wq 1507.05 (b) (1) (a). The analysis for
the 2 year peak flow rate shows no increase in the post-development condition over the pre-
development condition, as well as a reduction in stormwater volume discharged from the site.
Table 2.4Cshows that the stormwater runoff flow rate and volume from discharge point AP1
decreased. This can be attributed to the design intention that the impervious surfaces created by
the project be directed thru storm water treatment structures. Additionally, attenuation measures
designed for larger storms effectively capture all runoff before leaving the site for smaller
storms.

Table 2.4C — Channel Protection Comparison Outlet Points

Outlet Pre 2 Yr Post 2 Yr Flow Pre 2yr Vol. Post 2yr Vol.
point Flow Rate (cfs) Rate (cfs) acre-feet (af) acre-feet (af)
AP1 55 35 0.843 0.536

2.6.7CGroundwater Recharge Volume

Under Env-Wq 1507.04, NHDES requires a portion of the stormwater runoff be infiltrated to
protect groundwater resources by reducing the amount of water diverted off-site by the proposed
facility. As an example, surface filtration ponds are used as treatment on this site to infiltrate the
runoff from impervious surfaces and the access drive. The groundwater recharge provided by
the surface filtration pond is summarized in Table 2.5C

Table 2.5C — Groundwater Recharge Volume Comparison

Croomiwater | Effoone. . | GRVRequired | GRV
HSG i by NHDES Provided
Recharge Depth | Impervious _ \
(in) Area (Acres) (cubic feet) (cubic feet)

A 0.40 0

E; 8?(5) 2025 818 8,542
D 0.00 0

Total 2.25 818 8,542




2.7 Surface Water Impairments
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NHB13-2964 EOCODE: OBATCOLONY*008*NH

New Hampshire Natural Heritage Bureau - System Record
Medium level fen system

Legal Status Conservation Status
Federal: Not listec Global: Not ranked (need more informatit
State:  Not listec State:  Rare or uncommon

Description at this L ocation

Conservation Rank:  Fair quality, condition and/or landscape context ('C' on a scale of A-D).
Comments on Rank:

Detailed Description: 1992: A small example of this natural community with some noittlednn(
groenlandicum, Abies balsamea) and southernWoodwardia virginica, Toxicodendron
vernix, Peltandra virginica) affinities. No rare flora found. Overall, community in excellent
condition.

General Area:

General Comments:

Management

Comments:

L ocation

Survey Site Name: Alexandria Bog
Managed By:

County:  Grafton USGS quad(s): Danbury (4307157)
Town(s): Alexandria Lat, Long: 433519N, 0714727W
Size: 21.2 acres Elevation: 605 feet

Precision: Within (but not necessarily restricted to) the area indicated on the map.
Directions:  From Bristol, take Rte 104 west about 1 mile. Bear right onto Pattee Hill Road. Soon, turn ri
Akita Road. Follow Akita Road ca. 0.75 miles to site. Access Foster Pond "Fen" by canoe, o

from east upland edge.

Dates documented
First reported: 1992-08-31 Last reported: 1993-06-18




2.10 NRCS Soils Information
(Web Soils Survey Map)



ol

000ST 00001 000S 00sc 0

vwmwgzmﬁwcoNz.S"wuwmumvwmozumﬁc_EostBLougzn_w\sucoﬂm_ea%z
p=ut| 4

000C 000T 00§ 0 N

SEPN———————  -—— S—

“99Us (,6'8 X, TT) ddedspue| iy uo paquuid i 009°€S: T :9[edS deld

000892 000492 00099C 00059¢
N.ZE €€ oft = o - - o N .CE £E ofb

205

)

2,
d %/\\..\Ilmt\o\/

NJ8E LE ofb : LSS £ oLl : $ N 8E LE ofb
00069¢

dep j10s
uoday 824n0SaYy |I0S WOoIsN)




‘JuapiAe aq Aew salepunog jun dew jo
Buiyiys Jouiw awos ‘}nsal e sy ‘sdew asay} uo pake|dsip Aiabew
punoiBxoeq ayy wodj siayip Alqeqold pazibip pue pajidwod

b

2JaM SOl 10S 2y} yaiym uo dew aseq 1aljo o DHD__JD_E_D ay

1102
‘8100—1 10z ‘g 4dy  :paydeibojoyd aiem sabeuw |euse (s)ayeq

“1ebJe| 10
000°0S: | so|eos dew 1o} (smoje eoeds se) pajeqe| ale sjun dew [10S

‘salepunoq
eale AaAIns |10s ssoloe aalbe Ajs}s|dwoo jou op jey) suonejeidiajul

pue ‘seijiadoud |10s ‘sjoquiAs yun dew ui ynsas Aew siy] ‘|iejep Jo
S|9A8] JUBJBLIP JB JO ‘SBLUI} JUBIayIP 1B ‘PUIW Ul 8SN pue| Justayip e
UM ‘s8|eos Jualayip 1e paddew usaq aAey Aew seale AeAins asay |
"eaJe ABAINS [10S BUO UBY) 8Jow sapn|oul (|OY) 1S8Jajul JO Bale JNOA

6002 ‘22100 ‘/L uoisiap  :ejeq ealy Asang
allysdweyH
MaN ‘sanuno) deuyjag pue yoewlla\ :ealy ABAING |I0S

2102 ‘2z Bny ‘Gl uoisis  :ejeq ealy AeAIng
aliysdweH maN ‘AJunod uoyels)  :ealy ABAINg [10S

"Mo|aq paisl| (S)a}ep UOoISIaA By}
10 se ejep palied SOYN-YASN dY) Wodj pajessusB sijonpoid siyL

‘palinbal ale eale 10 80UE)JSIP JO SUOIBINDJED

81eIN00E 8J0oW JI pasn aq pinoys ‘uonosfoid o1uoo eale-jenbs siaq|y
8y} se yons ‘eale saAlasald ey} uonosfoid v "eale pue soue)sip
spO}sIp Ing adeys pue uoioalip seAlesald yolym ‘uoposfoid
10}2OIBIN g9\ 8U} UO paseq ale A8AINg |I0S gaAA U} Wwodj sdepy

(268€'9Sd3) Jojeoss\ GOAN  (WBISAS BjBUIPI00D
AobB-epsnsoiuAsains|iosgam/:diy i HN ABAINS [10S gapA
9JIAISS UOIBAIBSUOD SB82IN0S8Y |elnjeN _Qm_\/_ JO 82In0og

‘sjuswainsesw
dew 1oy }@8ys dew yoes UO 8|eos Jeq 8y} Uo Ajal ases|d

"000'¥Z: 1 ¥e paddew atem |QY INoA as1idwoo Jey) sAaAINs |10S 8y L

NOILVINHO4NI dVIN

Aydelbojoyd |eusy .
punouibyoeg

speoy |e00]

speoy Jolepy

s8N0y SN
sAemybiH ajeisiau| o
—_—

siiey
uoneuodsues)

s|eue) pue sweals
sainjead Jajepm

salnjea aul |eadg -
Jayio W

jodgiom e

jodg Auo)g Auap G

jods Auojs @

galy lods  E

jods olpog

diis 0 apis

I - §

sjouuIS

L

jodg papol3 Ajsianas

®
&

jodg Apueg

@
@

+

jods sules

"
&

douolnQ o0y
J9)eAA [EIUUBISG

JI8)e A\ SNOBUE||SOSI

® @0

Auenp 1o auip

_:-!'d

dwems Jo ysiep

_ad
=

MO|4 eAe
llypuer]

jodg Ajjoaein

Hd 19AeI
uoissaidaq paso|)
jods Aej;p

1d mouiog

I <o X = O

inomojg
sainjead juiod |e1oadg

sjulod yun dep |10 O

saul yun dep |10 o

suobAjod yun dep |10S
s|los

(10v) 1sa181U] Jo BOIY
(10V) 3sa193u] jo eOIY

aN3O31 dVIN

1oday 90inosay |10S wojsny




Custom Soil Resource Report

Map Unit Legend

Grafton County, New Hampshire (NH009)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

28A Madawaska fine sandy loam, 0 18.2 0.3%
to 3 percent slopes

36B Adams loamy sand, 3to 8 4.7 0.1%
percent slopes

36C Adams loamy sand, 8 to 15 2.9 0.0%
percent slopes

36E Adams loamy sand, 15 to 60 8.4 0.1%
percent slopes

57E Becket fine sandy loam, 25 to 35 2.2 0.0%
percent slopes, very stony

59B Waumbek loamy sand, 3 to 8 9.2 0.1%
percent slopes, very stony

61D Tunbridge-Lyman-Rock outcrop 16.8 0.2%
complex, 15 to 25 percent
slopes

61E Tunbridge-Lyman-Rock outcrop 37.7 0.5%
complex, 25 to 60 percent
slopes

72B Berkshire loam, 3 to 8 percent 71 0.1%
slopes

72C Berkshire loam, 8 to 15 percent 15.3 0.2%
slopes

73B Berkshire loam, 3 to 8 percent 13.2 0.2%
slopes, very stony

90B Tunbridge-Lyman complex, 3 to 4.2 0.1%
8 percent slopes

90C Tunbridge-Lyman complex, 8 to 57.4 0.8%
15 percent slopes

90D Tunbridge-Lyman complex, 15 98.6 1.4%
to 25 percent slopes

254C Monadnock and Hermon soils, 8 71 0.1%
to 15 percent slopes

255E Monadnock and Hermon soils, 16.2 0.2%
25 to 35 percent slopes, very
stony

347A Lyme and Moosilauke soils, 0 to 4.5 0.1%
3 percent slopes, very stony

395 Chocorua mucky peat 16.8 0.2%

701B Becket-Skerry association, 213.2 3.0%
gently sloping, very stony

703E Becket-Monadnock association, 66.9 0.9%
steep, very stony

709D Becket-Tunbridge association, 906.5 12.6%

hilly, very stony
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Custom Soil Resource Report

Grafton County, New Hampshire (NH009)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

709E Becket-Tunbridge association, 86.2 1.2%
steep, very stony

710D Becket-Lyman-Rock outcrop 455.6 6.4%
complex, hilly

710E Becket-Lyman-Rock outcrop 392.6 5.5%
complex, steep

711B Monadnock-Hermon 130.1 1.8%
association, undulating, very
stony

711D Monadnock-Hermon 0.1 0.0%
association, hilly, very stony

712B Hermon-Monadnock 306.9 4.3%
association, undulating,
extremely bouldery

712D Hermon-Monadnock 171.3 2.4%
association, hilly, extremely
bouldery

713B Hermon-Waumbek association, 7.0 0.1%
undulating, very stony

713D Hermon-Waumbek association, 27.6 0.4%
hilly, very stony

717 Lyme-Peacham association, 1.0 0.0%
very stony

720D Marlow-Lyman-Rock outcrop 438.7 6.1%
complex, hilly

721B Peru-Marlow association, gently 469.7 6.5%
sloping, very stony

723B Peru-Pillsbury association, 51.4 0.7%
gently sloping, very stony

724B Skerry-Tunbridge association, 116.8 1.6%
undulating, very stony

726D Rock outcrop-Lyman complex, 7.8 0.1%
hilly

729B Waumbek-Lyme association, 59.3 0.8%
undulating, very stony

730B Skerry-Lyman-Rock outcrop 216.5 3.0%
complex, undulating

819B Peru-Tunbridge association, 32.3 0.5%
undulating, very stony

w Water 19.0 0.3%

Subtotals for Soil Survey Area 4,516.9 63.0%

Totals for Area of Interest 7,170.9 100.0%
Merrimack and Belknap Counties, New Hampshire (NH609)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
17A Searsport-Chocorua-Naumburg 8.2 0.1%

complex, 0 to 1 percent slopes

13




Custom Soil Resource Report

Merrimack and Belknap Counties, New Hampshire (NH609)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

55E Hermon fine sandy loam, 25 to 217.4 3.0%
35 percent slopes, very stony

56C Becket fine sandy loam, 8 to 15 2.3 0.0%
percent slopes

57B Becket fine sandy loam, 3 to 8 4.9 0.1%
percent slopes, very stony

57C Becket fine sandy loam, 8 to 15 231 0.3%
percent slopes, very stony

57D Becket fine sandy loam, 15 to 25 19.1 0.3%
percent slopes, very stony

57E Becket fine sandy loam, 25 to 35 243 0.3%
percent slopes, very stony

77D Marlow fine sandy loam, 15 to 25 44.4 0.6%
percent slopes, very stony

77E Marlow fine sandy loam, 25 to 35 23.5 0.3%
percent slopes, very stony

105A Rumney very fine sandy loam, 0 13.5 0.2%
to 3 percent slopes, frequently
flooded

143B Monadnock sandy loam, 3 to 8 62.3 0.9%
percent slopes, very stony

143D Monadnock sandy loam, 15 to 25 179.4 2.5%
percent slopes, very stony

143E Monadnock sandy loam, 25 to 35 3259 4.5%
percent slopes, very stony

161C Lyman-Tunbridge-Rock outcrop 113.7 1.6%
complex, 8 to 15 percent
slopes

161D Lyman-Tunbridge-Rock outcrop 59.1 0.8%
complex, 15 to 35 percent
slopes

161E Lyman-Tunbridge-Rock outcrop 472.8 6.6%
complex, 35 to 60 percent
slopes

244D Hermon-Monadnock Complex, 23.3 0.3%
15 to 25 percent slopes, very
stony

379B Dixfield fine sandy loam, 3 to 8 114.3 1.6%
percent slopes, very stony

379C Dixfield fine sandy loam, 8 to 15 36.8 0.5%
percent slopes, very stony

380B Tunbridge-Lyman-Becket 9.5 0.1%
complex, 3 to 8 percent
slopes, very stony

380C Tunbridge-Lyman-Becket 27.2 0.4%
complex, 8 to 15 percent
slopes, very stony

380D Tunbridge-Lyman-Becket 179.9 2.5%

complex, 15 to 25 percent
slopes, very stony
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Custom Soil Resource Report

Merrimack and Belknap Counties, New Hampshire (NH609)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

380E Tunbridge-Lyman-Becket 96.5 1.3%
complex, 25 to 60 percent
slopes, very stony

394A Chocorua mucky peat, 0 to 1 16.2 0.2%
percent slopes

399E Rock outcrop, 3 to 80 percent 15.5 0.2%
slopes

415B Moosilauke fine sandy loam, 3 to 26.6 0.4%
8 percent slopes, very stony

543C Monadnock-Becket-Skerry 18.3 0.3%
complex, 8 to 15 percent
slopes, very stony

559B Skerry fine sandy loam, 3 to 8 131.3 1.8%
percent slopes, very stony

559C Skerry fine sandy loam, 8 to 15 46.6 0.7%
percent slopes, very stony

559D Skerry fine sandy loam, 15 to 25 242.8 3.4%
percent slopes, very stony

647B Pillsbury sandy loam, 3 to 8 56.2 0.8%
percent slopes, very stony

649A Peacham cobbly mucky fine 9.8 0.1%
sandy loam, 0 to 1 percent
slopes, extremely stony

w Water 9.4 0.1%

Subtotals for Soil Survey Area 2,654.0 37.0%

Totals for Area of Interest 7,170.9 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a

15
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Table—Hydrologic Soil Group

Custom Soil Resource Report

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire (NH009)

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

28A

Madawaska fine sandy
loam, 0 to 3 percent
slopes

18.2

0.3%

36B

Adams loamy sand, 3to 8
percent slopes

A

4.7

0.1%

36C

Adams loamy sand, 8 to
15 percent slopes

A

2.9

0.0%

36E

Adams loamy sand, 15 to
60 percent slopes

A

8.4

0.1%

57E

Becket fine sandy loam,
25 to 35 percent
slopes, very stony

C

2.2

0.0%

59B

Waumbek loamy sand, 3
to 8 percent slopes,
very stony

9.2

0.1%

61D

Tunbridge-Lyman-Rock
outcrop complex, 15 to
25 percent slopes

16.8

0.2%

61E

Tunbridge-Lyman-Rock
outcrop complex, 25 to
60 percent slopes

C

37.7

0.5%

72B

Berkshire loam, 3 to 8
percent slopes

71

0.1%

72C

Berkshire loam, 8 to 15
percent slopes

15.3

0.2%

73B

Berkshire loam, 3 to 8
percent slopes, very
stony

13.2

0.2%

90B

Tunbridge-Lyman
complex, 3 to 8 percent
slopes

4.2

0.1%

90C

Tunbridge-Lyman
complex, 8 to 15
percent slopes

57.4

0.8%

90D

Tunbridge-Lyman
complex, 15 to 25
percent slopes

98.6

1.4%

254C

Monadnock and Hermon
soils, 8 to 15 percent
slopes

71

0.1%

255E

Monadnock and Hermon
soils, 25 to 35 percent
slopes, very stony

16.2

0.2%

347A

Lyme and Moosilauke
soils, 0 to 3 percent
slopes, very stony

C

4.5

0.1%

395

Chocorua mucky peat

D

16.8

0.2%
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Custom Soil Resource Report

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire (NH009)

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

701B

Becket-Skerry
association, gently
sloping, very stony

213.2

3.0%

703E

Becket-Monadnock
association, steep, very
stony

66.9

0.9%

709D

Becket-Tunbridge
association, hilly, very
stony

906.5

12.6%

709E

Becket-Tunbridge
association, steep, very
stony

86.2

1.2%

710D

Becket-Lyman-Rock
outcrop complex, hilly

455.6

6.4%

710E

Becket-Lyman-Rock
outcrop complex, steep

392.6

5.5%

711B

Monadnock-Hermon
association,
undulating, very stony

130.1

1.8%

711D

Monadnock-Hermon
association, hilly, very
stony

0.1

0.0%

712B

Hermon-Monadnock
association,
undulating, extremely
bouldery

306.9

4.3%

712D

Hermon-Monadnock
association, hilly,
extremely bouldery

1713

2.4%

713B

Hermon-Waumbek
association,
undulating, very stony

7.0

0.1%

713D

Hermon-Waumbek
association, hilly, very
stony

27.6

0.4%

717

Lyme-Peacham
association, very stony

0.0%

720D

Marlow-Lyman-Rock
outcrop complex, hilly

438.7

6.1%

721B

Peru-Marlow association,
gently sloping, very
stony

C

469.7

6.5%

723B

Peru-Pillsbury
association, gently
sloping, very stony

51.4

0.7%

724B

Skerry-Tunbridge
association,
undulating, very stony

116.8

1.6%

726D

Rock outcrop-Lyman
complex, hilly

7.8

0.1%
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Custom Soil Resource Report

Hydrologic Soil Group— Summary by Map Unit — Grafton County, New Hampshire (NH009)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
729B Waumbek-Lyme B 59.3 0.8%
association,
undulating, very stony
730B Skerry-Lyman-Rock C 216.5 3.0%
outcrop complex,
undulating
819B Peru-Tunbridge C 32.3 0.5%
association,
undulating, very stony
W Water 19.0 0.3%
Subtotals for Soil Survey Area 4,516.9 63.0%
Totals for Area of Interest 7,170.9 100.0%

Hydrologic Soil Group— Summary by Map Unit — Merrimack and Belknap Counties, New Hampshire (NH609)

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

17A

Searsport-Chocorua- D
Naumburg complex, 0
to 1 percent slopes

8.2

0.1%

55E

Hermon fine sandy loam, |A
25 to 35 percent
slopes, very stony

217.4

3.0%

56C

Becket fine sandy loam, 8 |C
to 15 percent slopes

23

0.0%

57B

Becket fine sandy loam, 3 |C
to 8 percent slopes,
very stony

4.9

0.1%

57C

Becket fine sandy loam, 8 |C
to 15 percent slopes,
very stony

231

0.3%

57D

Becket fine sandy loam, |C
15 to 25 percent
slopes, very stony

191

0.3%

57E

Becket fine sandy loam, |C
25 to 35 percent
slopes, very stony

24.3

0.3%

77D

Marlow fine sandy loam, |C
15 to 25 percent
slopes, very stony

44.4

0.6%

77E

Marlow fine sandy loam, |C
25 to 35 percent
slopes, very stony

23.5

0.3%

105A

Rumney very fine sandy |C
loam, 0 to 3 percent
slopes, frequently
flooded

13.5

0.2%

143B

Monadnock sandy loam, |B
3 to 8 percent slopes,
very stony

62.3

0.9%

143D

Monadnock sandy loam, |B
15 to 25 percent
slopes, very stony

179.4

2.5%
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Custom Soil Resource Report

Hydrologic Soil Group— Summary by Map Unit — Merrimack and Belknap Counties, New Hampshire (NH609)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

143E Monadnock sandy loam, |B 325.9 4.5%
25 to 35 percent
slopes, very stony

161C Lyman-Tunbridge-Rock |C/D 113.7 1.6%
outcrop complex, 8 to
15 percent slopes

161D Lyman-Tunbridge-Rock |C/D 59.1 0.8%
outcrop complex, 15 to
35 percent slopes

161E Lyman-Tunbridge-Rock | C/D 472.8 6.6%
outcrop complex, 35 to
60 percent slopes

244D Hermon-Monadnock A 23.3 0.3%
Complex, 15 to 25
percent slopes, very
stony

379B Dixfield fine sandy loam, 3 |C 114.3 1.6%
to 8 percent slopes,
very stony

379C Dixfield fine sandy loam, 8 |C 36.8 0.5%
to 15 percent slopes,
very stony

380B Tunbridge-Lyman-Becket |C 9.5 0.1%
complex, 3 to 8 percent
slopes, very stony

380C Tunbridge-Lyman-Becket |C 27.2 0.4%
complex, 8 to 15
percent slopes, very
stony

380D Tunbridge-Lyman-Becket | C 179.9 2.5%
complex, 15 to 25
percent slopes, very
stony

380E Tunbridge-Lyman-Becket | C 96.5 1.3%
complex, 25 to 60
percent slopes, very

stony

394A Chocorua mucky peat, 0 |D 16.2 0.2%
to 1 percent slopes

399E Rock outcrop, 3 to 80 D 15.5 0.2%
percent slopes

415B Moosilauke fine sandy C 26.6 0.4%

loam, 3 to 8 percent
slopes, very stony

543C Monadnock-Becket- C 18.3 0.3%
Skerry complex, 8 to 15
percent slopes, very
stony

559B Skerry fine sandy loam, 3 |C 131.3 1.8%
to 8 percent slopes,
very stony
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Custom Soil Resource Report

Hydrologic Soil Group— Summary by Map Unit — Merrimack and Belknap Counties, New Hampshire (NH609)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
559C Skerry fine sandy loam, 8 |C 46.6 0.7%
to 15 percent slopes,
very stony
559D Skerry fine sandy loam, |C 242.8 3.4%

15 to 25 percent
slopes, very stony

647B Pillsbury sandy loam, 3to |C 56.2 0.8%
8 percent slopes, very
stony

649A Peacham cobbly mucky |D 9.8 0.1%

fine sandy loam, 0 to 1
percent slopes,
extremely stony

W Water 9.4 0.1%
Subtotals for Soil Survey Area 2,654.0 37.0%
Totals for Area of Interest 7,170.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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2.12 Site Photographs

A. Overall Project
B. Substation Interconnection Station
C. Operation and Maintenance Building



PHOTO WAS TAKEN NEAR THE PROPOSED N3 TURBINE LOCATION ALONG
CENTRAL CRANE NORTH. PHOTO WAS TAKEN LOOKING SOUTHERLY.

PHOTO DATE: 08-28-12

13185

WILD MEADOWS
WIND PROJECT
ALEXANDRIA AND DANBURY, NH

IBERDROLA 34 School Street SITE PHOTOS
RENEWABLES Littleton, NH 03561 NOVEMBER 2013

Phone 603.444.4111 - Fax 603.444.1343




PHOTO WAS TAKEN NEAR STATION 72+00 ALONG THE CENTRAL EAST
CONNECTOR, AT A SIGNIFICANT BREAK IN TOPOGRAPHY. PHOTO WAS TAKEN
LOOKING NORTH-EASTERLY.

PHOTO DATE: 08-29-12

13185
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RENEWABLES Littleton, NH 03561 NOVEMBER 2013
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PHOTO WAS TAKEN ALONG THE CENTRAL CRANE SOUTH, NEAR PROPOSED
TURBINE LOCATION C-4. PHOTO WAS TAKEN LOOKING SOUTHERLY.

PHOTO DATE: 08-27-12
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PHOTO WAS TAKEN ALONG THE EAST CRANE SOUTH, NEAR PROPOSED TURBINE
LOCATION E-3. PHOTO WAS TAKEN LOOKING EASTERLY.

PHOTO DATE: 08-30-12
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WILD MEADOWS
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ALEXANDRIA AND DANBURY, NH

IBERDROLA LT smeroros
RENEWABLES Littleton, NH 03561 NOVEMBER 2013
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PHOTO WAS TAKEN IN AN AREA JUST TO THE NORTH OF THE PROPOSED
OPERATIONS AND MAINTENACE (O&M) FACILITY FOR THE WILD MEADOWS
WIND PROJECT. PHOTO WAS TAKEN LOOKING SOUTHERLY, TOWARDS FUTURE
O&M SITE.

PHOTO DATE:8-22-13

13185

WILD MEADOWS

WIND PROJECT
ALEXANDRIA AND DANBURY, NH

I B E R DROI—A 34 School Street PHOTO OM-A

ittleton, OPERATIONS AND MAINTENANCE
REN EWABLES Littleton, NH 03561 NOVEMBER 2013

Phone 603.444.4111 - Fax 603.444.1343




PHOTO WAS TAKEN IN AN AREA JUST TO THE SOUTH OF THE PROPOSED
OPERATIONS AND MAINTENACE (O&M) FACILITY FOR THE WILD MEADOWS
WIND PROJECT. PHOTO WAS TAKEN LOOKING NORTHERLY, TOWARDS FUTURE

O&M SITE.
PHOTO DATE:8-22-13
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PHOTO WAS TAKEN IN AN AREA JUST TO THE NORTH OF THE PROPOSED
OPERATIONS AND MAINTENACE (O&M) FACILITY FOR THE WILD MEADOWS
WIND PROJECT. PHOTO WAS TAKEN LOOKING SOUTHERLY, TOWARDS FUTURE

O&M SITE.
PHOTO DATE:10-07-13
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O&M SITE.
PHOTO DATE:10-07-13

13185

PHOTO WAS TAKEN IN AN AREA JUST TO THE WEST OF THE PROPOSED
OPERATIONS AND MAINTENACE (O&M) FACILITY FOR THE WILD MEADOWS
WIND PROJECT. PHOTO WAS TAKEN LOOKING EASTERLY, TOWARDS FUTURE

A
r

IBERDROLA
RENEWABLES

ZeNns

34 School Street
Littleton, NH 03561
Phone 603.444.4111 - Fax 603.444.1343

creeing™
s <

WILD MEADOWS
WIND PROJECT
ALEXANDRIA AND DANBURY, NH
PHOTO OM-D
OPERATIONS AND MAINTENANCE
NOVEMBER 2013




P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:00:55 PM, acolvin

PHOTO WAS TAKEN FROM BOG ROAD. PHOTO IS OF LARGE WETLAND AREA TO
THE SOUTHEAST OF THE PROPOSED SUBSTATION AND INTERCONNECTION
STATION. PHOTO WAS TAKEN LOOKING WESTERLY.

PHOTO DATE:8-22-13

13185
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P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:02:55 PM, acolvin

PHOTO WAS TAKEN FROM BOG ROAD. PHOTO IS OF THE ENTRANCE AREA TO THE
PROPOSED SUBSTATION AND INTERCONNECTION STATION. PHOTO LOCATION IS
JUST TO THE SOUTH OF THE ENTRANCE. PHOTO WAS TAKEN LOOKING

NORTHERLY.
PHOTO DATE:8-22-13
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P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:03:39 PM, acolvin

PHOTO WAS TAKEN FROM BOG ROAD. PHOTO IS OF THE ENTRANCE AREA TO THE
PROPOSED SUBSTATION AND INTERCONNECTION STATION. PHOTO LOCATION IS
JUST TO THE SOUTH OF THE ENTRANCE. PHOTO WAS TAKEN LOOKING

NORTHERLY.
PHOTO DATE:8-22-13

13185
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P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:04:21 PM, acolvin

PHOTO WAS TAKEN FROM BOG ROAD. PHOTO IS OF BOG ROAD. PHOTO
LOCATION IS JUST TO THE SOUTH OF THE ENTRANCE TO THE SUBSTATION.
PHOTO WAS TAKEN LOOKING SOUTHERLY.

PHOTO DATE:8-22-13

13185
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P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:05:08 PM, acolvin

PHOTO WAS TAKEN FROM BOG ROAD. PHOTO IS OF THE AREA WHERE THE
ACCESS ROAD TO THE SUBSTATION IS PROPOSED. PHOTO WAS TAKEN LOOKING
WESTERLY.

PHOTO DATE:8-22-13

13185
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garteering ™ ALEXANDRIA AND DANBURY, NH

IBERDROLA

SUBSTATION

REN EWABLES Littleton, NH 03561 NOVEMBER 2013

Phone 603.444.4111 - Fax 603.444.1343
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P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:05:42 PM, acolvin

PHOTO WAS TAKEN FROM THE AREA WHERE THE ACCESS ROAD TO THE
SUBSTATION IS PROPOSED. PHOTO WAS TAKEN LOOKING EASTERLY, BACK

TOWARDS BOG ROAD.
PHOTO DATE:8-22-13
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. g

IBERDROLA
RENEWABLES

ZeNns

34 School Street
Littleton, NH 03561
Phone 603.444.4111 - Fax 603.444.1343

creeing™
s <

WILD MEADOWS
WIND PROJECT
ALEXANDRIA AND DANBURY, NH
PHOTO SS-F
SUBSTATION
NOVEMBER 2013




P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:06:27 PM, acolvin

PHOTO WAS TAKEN FROM THE AREA WHERE THE ACCESS ROAD TO THE
SUBSTATION IS PROPOSED. PHOTO WAS TAKEN AT THE INTERSECTION OF THE
ACCESS ROAD AND A STREAM. PHOTO WAS TAKEN LOOKING NORTHERLY, WHICH

IS UPSTREAM.
PHOTO DATE:8-22-13
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PHOTO WAS TAKEN FROM THE AREA WHERE THE ACCESS ROAD TO THE
SUBSTATION IS PROPOSED. PHOTO WAS TAKEN AT THE INTERSECTION OF THE
ACCESS ROAD AND A STREAM. PHOTO WAS TAKEN LOOKING SOUTHERLY, WHICH

P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:07:06 PM, acolvin

IS DOWNSTREAM.
PHOTO DATE:8-22-13

13185

IBERDROLA
RENEWABLES

34 School Street
Littleton, NH 03561
Phone 603.444.4111 - Fax 603.444.1343
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P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:07:46 PM, acolvin

PHOTO WAS TAKEN FROM THE AREA WHERE THE ACCESS ROAD TO THE
SUBSTATION IS PROPOSED. PHOTO WAS TAKEN AT THE INTERSECTION OF THE
ACCESS ROAD AND A STREAM. PHOTO WAS TAKEN LOOKING SOUTHWESTERLY.

PHOTO DATE:8-22-13

13185
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P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:08:56 PM, acolvin

PHOTO WAS TAKEN FROM THE AREA WHERE THE ACCESS ROAD TO THE
SUBSTATION IS PROPOSED. PHOTO WAS TAKEN LOOKING SOUTHEASTERLY,
TOWARDS SOUTHEASTERLY ABUTTER.

PHOTO DATE:8-22-13

13185

4

IBERDROLA
RENEWABLES

creeing™
z &
34 School Street

Littleton, NH 03561
Phone 603.444.4111 - Fax 603.444.1343

WILD MEADOWS
WIND PROJECT
ALEXANDRIA AND DANBURY, NH
PHOTO SS-J
SUBSTATION
NOVEMBER 2013




P:\13185 IRF12\DWGS\50 Percent\DES_SubStation0813-04.dwg, PHOTOS, 8/30/2013 2:42:54 PM, acolvin

PHOTO WAS TAKEN FROM THE AREA WHERE THE ACCESS ROAD TO THE
SUBSTATION IS PROPOSED. PHOTO WAS TAKEN LOOKING NORTHERLY,

TOWARDS VERNAL POOL.
PHOTO DATE:8-22-13
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2.13 Extreme Precipitation Tables
(Northeast Regional Climate Center)



Wild Meadows Wind Project Horizons Engineering Inc.
Precipitation for Drainage Models Project #13185

Latitude Longitude
(deg. North) | (deg. West) | Elevation 2yr 10yr | 25yr | 50-yr | 100-yr

O&M 43.580 71.882 1,358 2.62 3.80 4.71 5.53 6.51
C-9 43.576 71.877 1,441 2.62 3.80 4.71 5.53 6.51
N-1 43,598 71.861 2,111 2.63 3.81 4.71 5.54 6.51
N-4 43.604 71.851 1,872 2.63 3.81 4.71 5.54 6.51
G-1 43.588 71.852 2,126 2.63 3.82 4.72 5.55 6.52
E-1 43,577 71.833 2,001 2.64 3.83 4.74 5.57 6.55
E-4 43.586 71.832 2,114 2.64 3.83 4.74 5.57 6.54
E-8 43,593 71.822 1,651 2.64 3.83 4.74 5.57 6.54
Substation 43.581 71.796 637 2.65 3.85 4.76 5.59 6.58

Conclusion: Use precipitation from Substation (most conservative)

Data From:

Extreme Precipitation Tables from Northeast Regional Climate Center, http://precip.eas.cornell.edu/
24hr Storm "Extreme Precipitation Estimates"

Accessed Monday, September 30, 2013



Extreme Precipitation Tables: 43.58°N, 71.882°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.882 degrees West
Latitude 43.580 degrees North
Elevation 1,358 feet
Date/Time  Mon, 30 Sep 2013 13:43:27 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26| 040 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94({1.16(1.45(1.80|2.24| 2.53 | 1yr |1.98(2.44|2.82|3.47 | 4.03 | 1yr
2yr (0.31| 048 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr (0.85/1.12|1.41|1.74|2.14(2.62| 2.96 | 2yr |2.32|2.85]|3.30| 3.96 | 4.56 | 2yr
Syr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr [1.06|1.43(1.79|2.20|2.67|3.24| 3.70 | 5yr |2.87|3.56|4.10| 4.86| 5.55 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.47 | 1.86 |10yr |1.26/1.72|2.14|2.623.17(3.80| 4.38 | 10yr | 3.37 | 4.21 | 4.83 | 5.68 | 6.44 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.84 | 2.34 |25yr [1.59]2.19|2.70|3.30| 3.97|4.71| 5.48 | 25yr |4.17| 5.27 | 6.00 | 6.99 | 7.85 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.63 | 219 | 2.81 | 50yr |1.89|2.64|3.24(3.94|4.70|5.53| 6.49 | 50yr [4.90|6.25| 7.08 | 8.18 | 9.12 | 50yr
100yr| 0.65| 1.05 | 1.35 | 1.92 | 2.61 | 3.36 |100yr|2.26|3.19|3.87(4.70|5.57|6.51| 7.70 |100yr| 5.76 | 7.40 | 8.36 | 9.58 | 10.59|100yr
200yr|0.75| 1.22 | 1.58 | 226 | 3.11 | 4.01 [200yr|2.69|3.85(4.62|5.59(6.59|7.66| 9.13 [200yr| 6.78 | 8.78 | 9.87 |11.23| 12.31 |200yr
500yr(0.90| 1.49 | 1.94 | 2.81 | 3.93 | 5.07 |500yr(3.39]4.94(5.85|7.04| 8.25|9.49|11.45(500yr| 8.40 [11.01{12.30|13.85| 15.03 | 500yr

Lower Confidence Limits

5min|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr (12hr|24hr|48hr 1day|2day|4day| 7day [10day|
1yr 10.23| 0.36 | 0.43 | 0.58 | 0.72 | 0.88 | 1yr [0.62|0.86|1.01/1.29(1.64|2.05]|2.16( 1yr |[1.81]|2.08|2.55|2.98 [ 3.29 | 1yr
2yr |0.30| 046 | 0.57 [ 0.77 | 0.95 | 1.12 | 2yr |0.82|1.09(1.27]|1.68|2.16|2.53(2.89| 2yr |2.24|2.78|3.23| 3.87 | 4.46 | 2yr
5yr |0.34( 0.52 |1 0.65 [ 0.89 | 1.13 | 1.33 | 5yr (0.98|1.30|1.52{1.96(/2.50(3.04(3.44| 5yr |2.69|3.31|3.81|4.56 | 5.23 | 5yr
10yr [ 0.37]| 0.56 | 0.70 [ 0.98 | 1.26 | 1.50 | 10yr [1.09|1.46|1.72]2.20|2.80|3.44(3.92| 10yr | 3.04|3.77|4.32| 5.15| 5.90 | 10yr
25yr | 041 0.62 | 0.77 | 1.10 | 1.44 | 1.74 | 25yr |1.25/1.70(2.02|2.56| 3.26 [ 4.04| 4.66 | 25yr | 3.58|4.48|5.09( 6.06 | 6.91 | 25yr
50yr | 0.43| 0.65 | 0.82 | 1.17 [ 1.58 | 1.93 [ 50yr |1.36]1.89(2.29]|2.85|3.65|4.58|5.31| 50yr |4.05|5.11]5.76( 6.84 | 7.79 | 50yr
100yr| 0.46| 0.69 | 0.87 | 1.26 | 1.72 | 2.14 (100yr|1.49|2.09(2.60|3.32|4.10|5.17|6.05|100yr| 4.57|5.81]6.52( 7.72 | 8.78 [100yr
200yr|0.49( 0.73 | 0.93 | 1.34 | 1.87 | 2.34 |200yr|1.62|2.29|2.94]3.75(4.69(5.85|6.89|200yr| 5.18]6.62|7.37| 8.73 | 9.91 |200yr
500yr|0.53| 0.79 | 1.01 [ 1.47 | 2.09 | 2.59 |500yr|1.80)2.54|3.46|4.41|5.45|6.898.20(500yr| 6.10|7.88|8.66 |10.26( 11.65|500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28| 0.44 | 0.53 | 0.72 | 0.88 [ 1.04 | 1yr |0.76]1.02|1.18(1.53| 1.92 (245|2.79 | 1yr [2.17|2.68|3.10(3.76| 4.32 | 1yr
2yr |0.33( 0.51 | 0.63 | 0.85 | 1.05 | 1.22 | 2yr |0.91]1.19]1.38|1.79( 2.30 | 2.76 [ 3.06 | 2yr | 2.44|2.94|3.42|4.07 | 4.67 | 2yr
S5yr [0.41] 062 [ 0.78 | 1.06 | 1.35 | 1.62 | 5yr [1.17]1.59(1.82|2.27| 2.87 | 3.46 | 3.98 | 5yr | 3.06|3.83|4.40|5.18| 5.89 | 5yr
10yr |0.49( 0.75 | 093 | 1.30 | 1.69 | 2.04 |10yr |1.45[1.99|2.26|2.69( 3.39 | 4.16 [ 4.88 | 10yr | 3.68|4.70| 5.35| 6.25( 7.03 | 10yr
25yr (0.63] 0.96 | 1.20 | 1.71 | 225 | 2.79 | 25yr [1.94]|2.73|3.03|3.45| 4.30 | 5.33 | 6.41 | 25yr | 4.72|6.16 | 6.93 | 7.99 | 8.89 | 25yr
50yr |0.76| 1.16 | 1.45 [ 2.08 | 2.80 | 3.55 |50yr |2.42|3.47|3.78|4.16| 5.16 | 6.43 | 7.88 | 50yr | 569 | 7.57 | 8.45 | 9.66 | 10.62| 50yr
100yr| 0.93| 1.41 | 1.77 | 256 | 3.51 | 4.54 |100yr|3.03|4.43|4.73(5.42| 6.19 | 7.77 | 9.67 |100yr| 6.88 | 9.30 |10.32|11.68( 12.69|100yr
200yr| 1.14| 1.71 | 217 | 3.14 | 438 | 5.81 [200yr|3.78|5.68(5.91|6.60( 8.65 | 9.40 |11.88200yr| 8.32 |11.42{12.59|14.13| 15.18 |200yr
500yr(1.49| 2.21 | 2.85 | 4.14 | 5.88 | 8.10 |500yr(5.08|7.92|7.96|8.57|11.33(12.08|15.63|500yr [10.69|15.03|16.42(18.20| 19.22|500yr

Powered by

cls

Northeast Regional
Climate Center

http://precip.eas.comell.edu/data.php?1380562950352 9/30/2013



Extreme Precipitation Tables: 43.576°N, 71.877°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.877 degrees West
Latitude 43.576 degrees North
Elevation 1,441 feet
Date/Time  Mon, 30 Sep 2013 13:47:14 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26| 040 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94({1.16(1.45(1.80|2.24| 2.53 | 1yr |1.98(2.44|2.82|3.47 | 4.03 | 1yr
2yr (0.31| 048 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr (0.85/1.12|1.41|1.74|2.14(2.62| 2.96 | 2yr |2.32|2.85]|3.30| 3.96 | 4.56 | 2yr
Syr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr [1.06|1.43(1.79|2.20|2.67|3.24| 3.70 | 5yr |2.87|3.56|4.10| 4.86| 5.55 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.47 | 1.86 |10yr |1.26/1.72|2.14|2.623.17(3.80| 4.38 | 10yr | 3.37 | 4.21 | 4.83 | 5.68 | 6.44 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.84 | 2.34 |25yr [1.59]2.19|2.70|3.30| 3.97|4.71| 5.48 | 25yr |4.17| 5.27 | 6.00 | 6.99 | 7.85 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.63 | 219 | 2.81 | 50yr |1.89|2.64|3.24(3.94|4.70|5.53| 6.49 | 50yr [4.90|6.25| 7.08 | 8.18 | 9.12 | 50yr
100yr| 0.65| 1.05 | 1.35 | 1.92 | 2.61 | 3.36 |100yr|2.26|3.19|3.87(4.70|5.57|6.51| 7.70 |100yr| 5.76 | 7.40 | 8.36 | 9.58 | 10.59|100yr
200yr|0.75| 1.22 | 1.58 | 226 | 3.11 | 4.01 [200yr|2.69|3.85(4.62|5.59(6.59|7.66| 9.13 [200yr| 6.78 | 8.78 | 9.87 |11.23| 12.31 |200yr
500yr(0.90| 1.49 | 1.94 | 2.81 | 3.93 | 5.07 |500yr(3.39]4.94(5.85|7.04| 8.25|9.49|11.45(500yr| 8.40 [11.01{12.30|13.85| 15.03 | 500yr

Lower Confidence Limits

5min|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr (12hr|24hr|48hr 1day|2day|4day| 7day [10day|
1yr 10.23| 0.36 | 0.43 | 0.58 | 0.72 | 0.88 | 1yr [0.62|0.86|1.01/1.29(1.64|2.05]|2.16( 1yr |[1.81]|2.08|2.55|2.98 [ 3.29 | 1yr
2yr |0.30| 046 | 0.57 [ 0.77 | 0.95 | 1.12 | 2yr |0.82|1.09(1.27]|1.68|2.16|2.53(2.89| 2yr |2.24|2.78|3.23| 3.87 | 4.46 | 2yr
5yr |0.34( 0.52 |1 0.65 [ 0.89 | 1.13 | 1.33 | 5yr (0.98|1.30|1.52{1.96(/2.50(3.04(3.44| 5yr |2.69|3.31|3.81|4.56 | 5.23 | 5yr
10yr [ 0.37]| 0.56 | 0.70 [ 0.98 | 1.26 | 1.50 | 10yr [1.09|1.46|1.72]2.20|2.80|3.44(3.92| 10yr | 3.04|3.77|4.32| 5.15| 5.90 | 10yr
25yr | 041 0.62 | 0.77 | 1.10 | 1.44 | 1.74 | 25yr |1.25/1.70(2.02|2.56| 3.26 [ 4.04| 4.66 | 25yr | 3.58|4.48|5.09( 6.06 | 6.91 | 25yr
50yr | 0.43| 0.65 | 0.82 | 1.17 [ 1.58 | 1.93 [ 50yr |1.36]1.89(2.29]|2.85|3.65|4.58|5.31| 50yr |4.05|5.11]5.76( 6.84 | 7.79 | 50yr
100yr| 0.46| 0.69 | 0.87 | 1.26 | 1.72 | 2.14 (100yr|1.49|2.09(2.60|3.32|4.10|5.17|6.05|100yr| 4.57|5.81]6.52( 7.72 | 8.78 [100yr
200yr|0.49( 0.73 | 0.93 | 1.34 | 1.87 | 2.34 |200yr|1.62|2.29|2.94]3.75(4.69(5.85|6.89|200yr| 5.18]6.62|7.37| 8.73 | 9.91 |200yr
500yr|0.53| 0.79 | 1.01 [ 1.47 | 2.09 | 2.59 |500yr|1.80)2.54|3.46|4.41|5.45|6.898.20(500yr| 6.10|7.88|8.66 |10.26( 11.65|500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28| 0.44 | 0.53 | 0.72 | 0.88 [ 1.04 | 1yr |0.76]1.02|1.18(1.53| 1.92 (245|2.79 | 1yr [2.17|2.68|3.10(3.76| 4.32 | 1yr
2yr |0.33( 0.51 | 0.63 | 0.85 | 1.05 | 1.22 | 2yr |0.91]1.19]1.38|1.79( 2.30 | 2.76 [ 3.06 | 2yr | 2.44|2.94|3.42|4.07 | 4.67 | 2yr
S5yr [0.41] 062 [ 0.78 | 1.06 | 1.35 | 1.62 | 5yr [1.17]1.59(1.82|2.27| 2.87 | 3.46 | 3.98 | 5yr | 3.06|3.83|4.40|5.18| 5.89 | 5yr
10yr |0.49( 0.75 | 093 | 1.30 | 1.69 | 2.04 |10yr |1.45[1.99|2.26|2.69( 3.39 | 4.16 [ 4.88 | 10yr | 3.68|4.70| 5.35| 6.25( 7.03 | 10yr
25yr (0.63] 0.96 | 1.20 | 1.71 | 225 | 2.79 | 25yr [1.94]|2.73|3.03|3.45| 4.30 | 5.33 | 6.41 | 25yr | 4.72|6.16 | 6.93 | 7.99 | 8.89 | 25yr
50yr |0.76| 1.16 | 1.45 [ 2.08 | 2.80 | 3.55 |50yr |2.42|3.47|3.78|4.16| 5.16 | 6.43 | 7.88 | 50yr | 569 | 7.57 | 8.45 | 9.66 | 10.62| 50yr
100yr| 0.93| 1.41 | 1.77 | 256 | 3.51 | 4.54 |100yr|3.03|4.43|4.73(5.42| 6.19 | 7.77 | 9.67 |100yr| 6.88 | 9.30 |10.32|11.68( 12.69|100yr
200yr| 1.14| 1.71 | 217 | 3.14 | 438 | 5.81 [200yr|3.78|5.68(5.91|6.60( 8.65 | 9.40 |11.88200yr| 8.32 |11.42{12.59|14.13| 15.18 |200yr
500yr(1.49| 2.21 | 2.85 | 4.14 | 5.88 | 8.10 |500yr(5.08|7.92|7.96|8.57|11.33(12.08|15.63|500yr [10.69|15.03|16.42(18.20| 19.22|500yr
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Extreme Precipitation Tables: 43.598°N, 71.861°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.861 degrees West
Latitude 43.598 degrees North
Elevation 2,111 feet
Date/Time  Mon, 30 Sep 2013 13:48:53 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26| 0.39 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94({1.16(1.45(1.80|2.24| 2.53 | 1yr |1.99(2.44|2.82|3.48| 4.03 | 1yr
2yr (0.31| 047 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr (0.85/1.12|1.41|1.74|2.14(2.63| 2.97 | 2yr |2.32|2.85]|3.31|3.96| 4.57 | 2yr
S5yr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr [1.06|1.43(1.79|2.20|2.68|3.24| 3.71 | 5yr |2.87|3.57 |4.10|4.87 | 5.56 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.47 | 1.86 |10yr |1.26/1.72|2.14|2.623.17(3.81| 4.39 | 10yr | 3.37 | 4.22 | 4.83 | 5.69 | 6.45 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.84 | 2.35 |25yr (1.59]2.20(2.70|3.30|3.97|4.71]| 5.49 | 25yr |4.17| 5.28 [ 5.99 | 6.99 | 7.86 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.64 | 219 | 2.81 |50yr |1.89|2.65|3.24(3.94|4.70|5.54| 6.50 | 50yr [4.90|6.25| 7.06 | 8.18 | 9.13 | 50yr
100yr| 0.65| 1.05 | 1.35 | 1.92 | 2.62 | 3.36 |100yr|2.26|3.20|3.88(4.70|5.57|6.51| 7.71 |100yr| 5.76 | 7.41 | 8.33 | 9.57 | 10.60|100yr
200yr|0.75| 1.22 | 1.58 | 226 | 3.12 | 4.01 [200yr|2.69|3.87(4.63|5.59(6.60|7.66| 9.14 [200yr|6.78 | 8.79 | 9.82 |11.21| 12.32|200yr
500yr(0.90| 1.49 | 1.94 | 2.81 | 3.93 | 5.08 |500yr(3.39|4.97(5.86|7.04|8.25|9.49|11.46(500yr| 8.40 |11.02|12.23|13.82| 15.04 | 500yr

Lower Confidence Limits

5min|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr (12hr|24hr|48hr 1day|2day|4day| 7day [10day|
1yr 10.23| 0.36 | 0.44 | 0.59 | 0.73 | 0.88 | 1yr [0.63|0.86|1.01/1.29(1.64|2.06|2.16( 1yr |1.82]|2.08|2.53|2.99 [ 3.32 | 1yr
2yr |0.30| 046 | 0.57 [ 0.77 | 0.95 | 1.11 | 2yr |0.82|1.09(1.27]|1.68|2.15|2.54(2.90| 2yr |2.25|2.78|3.24| 3.88 | 4.47 | 2yr
5yr |0.34( 0.52 |1 0.65 [ 0.89 | 1.13 | 1.33 | 5yr (0.98/1.30|1.52|1.96/2.50(3.05(3.45| 5yr |2.70|3.32|3.82| 4.57 | 5.24 | 5yr
10yr [ 0.37]| 0.56 | 0.70 [ 0.98 | 1.26 | 1.50 | 10yr [1.09|1.47(1.71]2.19|2.80| 3.45(3.94| 10yr | 3.05|3.78|4.34| 517 | 5.92 | 10yr
25yr | 0.40( 0.62 | 0.77 | 1.09 | 1.44 | 1.75 | 25yr |1.24|1.71|2.02|2.55| 3.27 [ 4.06| 4.68 | 25yr | 3.60|4.50|5.12| 6.09 | 6.93 | 25yr
50yr | 0.43| 0.66 | 0.82 | 1.17 [ 1.58 | 1.95 [ 50yr |1.36]1.90(2.29]|2.85|3.66|4.61|5.33| 50yr |4.08|5.13]5.80( 6.89 | 7.82 | 50yr
100yr|{ 0.46| 0.70 | 0.88 | 1.26 | 1.73 | 2.16 [100yr|1.50{2.11(2.60|3.32|4.13|5.21|6.08|100yr|4.61|5.85|6.58( 7.79 | 8.83 [100yr
200yr| 0.49( 0.74 | 0.94 | 1.36 | 1.89 | 2.37 |200yr|1.64|2.32|2.94]|3.76(4.74(5.91|6.93|200yr| 5.23]|6.67 | 7.46| 8.82 | 9.97 |200yr
500yr|0.54| 0.80 | 1.03 [ 1.49 | 2.13 | 2.65 |500yr|1.83|2.59(|3.47|4.42|5.52|6.988.26 (500yr| 6.18|7.95]8.79|10.39( 11.73|500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28] 0.43 | 0.53 | 0.71 | 0.88 [ 1.04 | 1yr |0.76]1.01|1.17(1.52| 1.92 ( 244 | 2.78 | 1yr |2.16|2.67|3.093.74| 4.31 | 1yr
2yr |0.33( 0.51 | 062 | 0.85 | 1.04 | 1.21 | 2yr |0.90]1.19|1.37|1.79( 2.30 | 2.76 | 3.07 | 2yr | 2.44|2.95|3.42|4.07 | 4.68 | 2yr
S5yr [0.41] 062 [ 0.78 | 1.06 | 1.35 | 1.62 | 5yr [1.17]1.59(1.82|2.27| 2.87 | 3.45|3.98 | 5yr | 3.06|3.83|4.39|5.18| 5.89 | 5yr
10yr |0.49( 0.75 | 0.94 | 1.31 | 1.69 | 2.05 |10yr |1.46/2.00|2.26|2.69( 3.38 | 4.16 [ 4.87 | 10yr | 3.68|4.68 | 5.32| 6.24 [ 7.03 | 10yr
25yr (0.63]| 0.97 | 1.20 | 1.71 | 226 | 2.81 | 25yr [1.95]|2.75|3.04|3.45| 4.29 [ 5.32 | 6.38 | 25yr | 4.71|6.13| 6.88 | 7.96 | 8.89 | 25yr
50yr |0.77| 1.17 | 1.45 [ 2.09 | 2.81 | 3.58 | 50yr |2.42/3.50|3.80(4.15| 5.15 | 6.41 | 7.83 | 50yr | 5.67 | 7.53 | 8.37 | 9.60 | 10.61| 50yr
100yr| 0.94 | 1.42 | 1.78 | 257 | 3.52 | 4.59 |100yr|3.04|4.49|4.75(5.43| 6.17 | 7.74 [ 9.59 |100yr| 6.85 | 9.23 |10.19|11.59( 12.67 | 100yr
200yr| 1.14| 1.72 | 218 | 3.15 [ 440 | 5.90 (200yr|3.80|5.77(5.96|6.61( 8.70 | 9.35 |11.76{200yr| 8.28 |11.31{12.41]|13.99| 15.14 [200yr
500yr(1.49| 2.22 | 2.86 | 415 | 5.91 | 8.25 |500yr(5.10|8.07|8.04|8.58|11.40(11.99|15.44/500yr(10.61|14.85/16.13(17.98| 19.16 | 500yr
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Extreme Precipitation Tables: 43.604°N, 71.851°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.851 degrees West
Latitude 43.604 degrees North
Elevation 1,872 feet
Date/Time  Mon, 30 Sep 2013 13:50:10 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26| 0.39 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94({1.16(1.45(1.80|2.24| 2.53 | 1yr |1.99(2.44|2.82|3.48| 4.03 | 1yr
2yr (0.31| 047 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr (0.85/1.12|1.41|1.74|2.14|2.63| 2.97 | 2yr |2.33|2.86|3.31|3.97 | 4.57 | 2yr
Syr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr (1.06|1.43(1.78|2.19|2.68|3.25| 3.71 | 5yr |2.87|3.57 |4.10|4.87 | 5.56 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.46 | 1.86 |10yr |1.26/1.72|2.14|2.623.17(3.81| 4.39 | 10yr | 3.37 | 4.22 | 4.83 | 5.69 | 6.46 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.84 | 2.35 |25yr (1.59]2.20(2.70|3.30|3.97|4.71]| 5.49 | 25yr |4.17| 5.28 [ 5.99 | 6.99 | 7.86 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.64 | 219 | 2.81 |50yr |1.89|2.65|3.24(3.94|4.70|5.54| 6.51 | 50yr [4.90|6.26 | 7.05 | 8.17 | 9.13 | 50yr
100yr| 0.65| 1.05 | 1.35 | 1.92 | 2.62 | 3.36 |100yr|2.26|3.20|3.88(4.70| 5.58|6.51| 7.72 |100yr| 5.76 | 7.42 | 8.31 | 9.57 | 10.61|100yr
200yr|0.75| 1.22 | 1.58 | 226 | 3.12 | 4.02 [200yr|2.69|3.87(4.63|5.59(6.60|7.66| 9.15 [200yr| 6.78 | 8.80 | 9.80 |11.20| 12.33 |200yr
500yr(0.91| 1.49 | 1.94 | 2.81 | 3.94 | 5.09 |500yr(3.40]4.98(5.86|7.05|8.26|9.49|11.47|500yr| 8.40 |11.03|12.20|13.80| 15.04 |500yr

Lower Confidence Limits

5min|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr (12hr|24hr|48hr 1day|2day|4day| 7day [10day|
1yr 10.24| 0.36 | 0.44 | 0.60 | 0.73 | 0.89 | 1yr [0.63|0.87|1.02[1.29(1.64|2.06]|2.16( 1yr |[1.82]|2.08|2.52|2.99 [ 3.34 | 1yr
2yr |0.30| 046 | 0.57 [ 0.77 | 0.95 | 1.11 | 2yr |0.82|1.09(1.27]|1.68|2.15|2.54(2.90| 2yr |2.25|2.79]3.24| 3.88 | 4.48 | 2yr
5yr |[0.34( 0.52 1 065 [ 0.89 | 1.13 | 1.33 | 5yr (0.97|1.30|1.51|1.96/2.50(3.05(3.46| 5yr |2.70|3.33|3.83| 4.58 | 5.24 | 5yr
10yr [ 0.37]| 0.56 | 0.70 [ 0.97 | 1.26 | 1.50 | 10yr [1.09|1.47(1.71]2.19|2.80| 3.46(3.94| 10yr | 3.06|3.79|4.35| 5.18 | 5.93 | 10yr
25yr | 040 0.62 | 0.77 | 1.09 | 1.44 | 1.75 | 25yr |1.24|1.71|2.02|2.55| 3.28(4.08| 4.69| 25yr | 3.61|4.51|5.13| 6.11 | 6.94 | 25yr
50yr |0.43]| 0.66 | 0.82 | 1.17 | 1.58 | 1.95 [ 50yr [1.36]1.91|2.29|2.85(3.67|4.63|5.35( 50yr [4.10|5.1415.82| 6.91 | 7.84 | 50yr
100yr| 0.46| 0.70 | 0.88 | 1.27 | 1.74 | 2.17 (100yr|1.50{2.12(2.60|3.32|4.14|5.23|6.10|100yr| 4.63|5.86]|6.61| 7.83 | 8.85 [100yr
200yr|0.49( 0.74 | 0.94 | 1.37 | 1.90 | 2.39 |200yr|1.64|2.34|2.94]|3.76(4.76(5.94|6.96 |200yr| 5.25]|6.69| 7.50 | 8.87 | 10.00|200yr
500yr|0.54| 0.81 | 1.04 | 1.51 | 2.14 | 2.67 |500yr|1.85|2.61|3.47|4.42|5.55|7.028.30(500yr| 6.22|7.98|8.85|10.46( 11.77 | 500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28] 0.43 | 0.53 | 0.71 | 0.88 [ 1.03 | 1yr |0.76]1.01|1.17(1.52| 1.91 (243 |2.77 | 1yr [2.15|2.66|3.08 | 3.74| 4.31 | 1yr
2yr |0.33( 0.51 | 0.62 | 0.84 | 1.04 | 1.21 | 2yr |0.90[1.19|1.37|1.79( 2.30 | 2.76 | 3.07 | 2yr | 2.44|2.95|3.42|4.07 | 4.68 | 2yr
S5yr [0.41] 062 [ 0.78 | 1.06 | 1.35 | 1.63 | 5yr [1.17]1.59(1.82|2.27| 2.87 | 3.45|3.98 | 5yr | 3.06|3.83|4.38|5.18| 5.90 | 5yr
10yr |0.49( 0.75 | 0.94 | 1.31 | 1.69 | 2.05 |10yr |1.46[2.01|2.27|2.69( 3.38 | 4.16 | 4.87 | 10yr | 3.68| 4.68 | 5.31| 6.23 [ 7.03 | 10yr
25yr (0.64| 097 | 1.20 | 1.72 | 2.26 | 2.82 | 25yr [1.95]|2.76|3.04|3.44| 4.29 [ 5.32|6.36 | 25yr [ 4.70|6.12| 6.86 | 7.94 | 8.89 | 25yr
50yr |0.77| 1.17 | 1.45 [ 2.09 | 281 | 3.60 |50yr |2.43|3.52|3.81(4.14| 5.14 | 6.40| 7.80 | 50yr | 5.67 | 7.50 | 8.33 | 9.57 | 10.61| 50yr
100yr| 0.94 | 1.42 | 1.78 | 257 | 3.52 | 4.62 |100yr|3.04|4.52|4.77(5.43| 6.16 | 7.72 [ 9.56 |100yr| 6.84 | 9.19 |10.13|11.54( 12.66 | 100yr
200yr| 1.14| 1.72 | 218 | 3.16 | 441 | 594 (200yr|3.80|5.81(5.98|6.61( 8.72 | 9.33 |11.71|200yr| 8.26 |11.26{12.32|13.92| 15.12(200yr
500yr(1.50| 2.23 | 2.86 | 4.16 | 5.92 | 8.32 |500yr(5.11|8.14|8.07|8.58|11.44(11.95|15.35/500yr [10.58|14.76[15.99(17.87| 19.12|500yr
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Extreme Precipitation Tables: 43.588°N, 71.852°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.852 degrees West
Latitude 43.588 degrees North
Elevation 2,126 feet
Date/Time  Mon, 30 Sep 2013 13:52:19 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26]| 0.39 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94({1.16(1.45(1.80|2.25|2.54 | 1yr |1.99(2.44|2.82|3.48| 4.03 | 1yr
2yr (0.31| 047 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr (0.85/1.12|1.41|1.74|2.14|2.63| 2.97 | 2yr |2.33|2.86|3.31|3.97 | 4.57 | 2yr
Syr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr [1.06|1.43(1.79|2.20|2.68|3.25| 3.71 | 5yr |2.88|3.57 | 4.11|4.87 | 5.57 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.47 | 1.86 |10yr |1.26/1.72|2.14|2.62(3.18(3.82| 4.40 | 10yr | 3.38( 4.23 | 4.84 | 5.70 | 6.46 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.84 | 2.35 |25yr (1.59]2.20(2.70|3.30|3.98|4.72| 5.50 | 25yr |4.18| 5.29 [ 6.01 | 7.01 | 7.87 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.64 | 219 | 2.81 |50yr |1.89|2.66|3.24(3.94|4.71|5.55| 6.52 | 50yr [4.91|6.27 | 7.09 | 8.20 | 9.15 | 50yr
100yr| 0.65| 1.05 | 1.35 | 1.92 | 2.62 | 3.36 |100yr|2.26|3.21|3.88(4.70| 5.58|6.52| 7.73 |100yr| 5.77 | 7.44 | 8.36 | 9.60 | 10.63|100yr
200yr|0.75| 1.22 | 1.58 | 226 | 3.12 | 4.01 [200yr|2.69|3.88(4.63|5.60(6.61|7.67| 9.17 [200yr|6.79| 8.82 | 9.86 |11.24| 12.36 |200yr
500yr(0.90| 1.49 | 1.94 | 2.81 | 3.93 | 5.08 |500yr(3.39]4.99(5.86|7.05|8.27|9.52|11.50(500yr| 8.42 |11.06{12.29|13.86| 15.08 | 500yr

Lower Confidence Limits

5min|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr (12hr|24hr|48hr 1day|2day|4day| 7day [10day|
1yr 10.23| 0.36 | 0.44 | 0.59 | 0.72 | 0.88 | 1yr [0.62|0.86|1.01/1.29(1.64]|2.04]|2.17| 1yr [1.80]|2.09|2.53| 2.94 [ 3.30 | 1yr
2yr |0.30| 046 | 0.57 [ 0.77 | 0.95 | 1.12 | 2yr |0.82|1.09(1.27]|1.68|2.16|2.54(2.88| 2yr |2.25|2.77|3.23| 3.87 | 4.46 | 2yr
5yr |0.34( 0.52 | 0.65 [ 0.89 | 1.13 | 1.33 | 5yr (0.98|1.30|1.52|1.96(2.51(3.03(3.42| 5yr |2.68|3.29|3.79|4.55| 5.22 | 5yr
10yr [0.37]| 0.56 | 0.70 [ 0.98 | 1.26 | 1.50 | 10yr [1.09|1.47(1.72]2.19|2.81|3.42(3.88| 10yr | 3.03|3.73|4.29| 513 | 5.88 | 10yr
25yr | 0.40( 0.62 | 0.77 | 1.09 | 1.44 | 1.75 | 25yr |1.24|1.71|2.03|2.55| 3.28(4.01|4.59| 25yr | 3.55|4.42|5.04 | 6.03 | 6.88 | 25yr
50yr |0.43]| 0.65 | 0.81 | 1.17 | 1.57 | 1.94 | 50yr [1.36]1.90|2.30|2.85(3.67|4.53|5.21| 50yr |4.01]|5.01|5.69| 6.81 | 7.76 | 50yr
100yr| 0.46| 0.69 | 0.87 | 1.25 [ 1.72 | 2.15 (100yr|1.49]2.10(2.61|3.33|4.14|5.10|5.91|100yr|4.51|5.68|6.43 | 7.68 | 8.74 [100yr
200yr|0.49( 0.73 | 0.93 | 1.34 | 1.87 | 2.36 |200yr(1.62|2.31|2.95|3.77(4.74(5.76|6.70|200yr| 5.10]|6.44 | 7.26| 8.69 | 9.86 |200yr
500yr|0.53| 0.79 | 1.01 [ 1.47 | 2.09 | 2.63 |500yr|1.81|2.57|3.48|4.43|5.51|6.77(7.92(500yr| 5.99|7.61]8.52|10.21( 11.59|500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28| 0.44 | 0.53 | 0.71 | 0.88 [ 1.04 | 1yr |0.76]1.02|1.17(1.52| 1.92 ( 247 | 2.81 | 1yr [2.19|2.71]|3.11|3.77| 4.33 | 1yr
2yr |0.33( 0.51 | 063 | 0.85 | 1.05 | 1.22 | 2yr |0.90]1.19|1.38|1.79( 2.30 | 2.76 [ 3.09 | 2yr | 2.44|2.97 | 3.44|4.09( 4.70 | 2yr
S5yr [0.41] 062 [ 0.78 | 1.06 | 1.35 | 1.63 | 5yr [1.17]1.59(1.82|2.27| 2.87 | 3.48 | 4.03 | 5yr | 3.08|3.87|4.43|5.22| 593 | 5yr
10yr |0.49( 0.75 | 0.94 | 1.31 | 1.69 | 2.05 |10yr |1.46/2.00|2.27|2.69( 3.39| 4.20 [ 4.94 | 10yr | 3.72| 4.75| 5.39| 6.29( 7.09 | 10yr
25yr (0.63] 0.96 | 1.20 | 1.71 | 225 | 2.81 | 25yr [1.95]|2.75|3.04|3.45| 4.30 | 5.38 | 6.50 | 25yr | 4.76 | 6.25| 7.00 | 8.04 | 8.97 | 25yr
50yr |0.77| 117 | 1.45 [ 2.09 | 2.81 | 3.59 |50yr |2.42/3.51|3.80(4.16| 5.16 | 6.49 | 8.00 | 50yr | 5.74 | 7.70 | 8.54 | 9.71 | 10.72| 50yr
100yr| 0.94 | 1.42 | 1.78 | 257 | 3.52 | 4.60 |100yr|3.04|4.49|4.76(5.45| 6.19 | 7.85 [ 9.85 |100yr| 6.95 | 9.47 |10.43|11.73( 12.81|100yr
200yr| 1.14| 1.72 | 218 | 3.15 [ 440 | 591 (200yr|3.80|5.77(5.96|6.64( 8.76 | 9.50 |12.13|200yr| 8.41 |11.66|12.74|14.18| 15.32(200yr
500yr(1.49| 2.22 | 2.86 | 4.15 | 5.91 | 8.26 |500yr(5.10|8.07|8.03|8.63|11.49(12.22|16.00{500yr [10.82|15.39|16.61(18.24| 19.40|500yr
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Extreme Precipitation Tables: 43.577°N, 71.833°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.833 degrees West
Latitude 43.577 degrees North
Elevation 2,001 feet
Date/Time  Mon, 30 Sep 2013 13:55:02 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26]| 0.39 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94(1.16(1.45(1.81|2.25|2.54 | 1yr |2.00(2.45]|2.83|3.49| 4.04 | 1yr
2yr (0.31| 047 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr (0.85/1.12|1.41|1.75|2.15(2.64| 2.98 | 2yr |2.34|2.87]3.32|3.98 | 4.59 | 2yr
Syr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr [1.06]1.43(1.79|2.20|2.69|3.26| 3.73 | 5yr [2.89|3.59|4.12|4.89| 559 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.47 | 1.86 |10yr |1.27|1.73|2.14|2.633.19(3.83| 4.42 | 10yr | 3.39( 4.25| 4.86 | 5.71 | 6.49 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.85 | 2.35 |25yr (1.59]2.21|2.71|3.31|3.99|4.74| 5.53 | 25yr |4.20| 5.32 | 6.04 | 7.03 | 7.91 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.64 | 220 | 2.81 |50yr |1.90|2.67|3.24(3.95|4.72|5.57| 6.56 | 50yr [4.93|6.31 | 7.12 | 8.22| 9.19 | 50yr
100yr| 0.65| 1.05 | 1.36 | 1.92 | 2.62 | 3.37 |100yr|2.26|3.23|3.88(4.71|5.60|6.55| 7.79 |100yr| 5.80 | 7.49 | 8.40 | 9.63 | 10.68|100yr
200yr|0.74| 1.21 | 1.57 | 226 | 3.12 | 4.03 [200yr|2.69|3.91(4.65|5.62(6.64|7.71| 9.24 [200yr| 6.82 | 8.88 | 9.92 |11.28| 12.42|200yr
500yr(0.91| 1.49 | 1.94 | 2.81 | 3.94 | 5.09 |500yr(3.40]5.03(5.87|7.07|8.30|9.56|11.59(500yr| 8.46 |11.15{12.36|13.91| 15.17 | 500yr

Lower Confidence Limits

5min|10min|15min|30min|60min{120min 1hr | 2hr | 3hr | 6hr |12hr (24hr |48hr 1day|2day|4day|7day|10day
1yr 1023 0.36 | 044 | 0.59 | 0.72 | 0.88 | 1yr |0.62|0.86|1.01/1.29|1.64|2.00|2.21| 1yr |1.77(2.12]2.51|2.86| 3.28 | 1yr
2yr ({0.30] 046 | 057 | 0.77 | 0.95 | 1.12 | 2yr [0.82|1.09|1.27|1.68|2.17|2.56|2.87| 2yr |2.27|2.76(3.21(3.86| 4.45 | 2yr
5yr |0.34| 052 | 065 | 0.89 | 1.13 | 1.33 | 5yr |0.98]|1.30{1.52|1.96]2.52(2.99|3.38| 5yr |2.65|3.25|3.75|4.50( 5.18 | 5yr
10yr (0.37]| 0.56 | 0.70 [ 0.97 | 1.26 | 1.50 [10yr [1.09]1.47]|1.72|2.19]2.82(3.37|3.79| 10yr | 2.98| 3.65|4.22|5.06 | 5.83 | 10yr
25yr |0.40| 0.61 | 0.76 | 1.09 | 143 | 1.75 |25yr |1.23|1.71]|2.03|2.55|3.30|3.91|4.44| 25yr | 3.46(4.27|4.91|5.93| 6.80 | 25yr
50yr |0.43]| 065 | 0.81 | 1.16 | 1.56 | 1.94 | 50yr |1.35]1.90|2.31|2.84|3.70|4.40|4.99| 50yr | 3.89(4.80|5.51|6.67 | 7.65 | 50yr
100yr(0.45]| 0.69 | 0.86 | 1.24 | 1.70 | 2.15 |100yr|1.47|2.10|2.62]|3.35|4.17|4.91|5.60(100yr| 4.35|5.39(6.19| 7.51| 8.59 [100yr
200yr| 048] 0.72 | 0.91 | 1.32 | 1.84 | 2.35 |200yr|1.59]2.30|2.97|3.79|4.75|5.51|6.29|200yr| 4.88  6.05|6.95| 8.47 | 9.69 |200yr
500yr|{0.52| 0.77 | 0.99 | 1.44 | 2.04 | 2.61 [500yr|1.76|2.55|3.51(4.47|5.53 6.42(7.32|500yr| 5.68 | 7.04 | 8.09 | 9.94 | 11.36 | 500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28| 0.44 | 0.53 | 0.71 | 0.88 [ 1.04 | 1yr |0.76]1.02|1.17(1.52| 1.92 (252 |2.88 | 1yr |2.23|2.77|3.15(3.81| 4.38 | 1yr
2yr |0.33( 0.51 | 063 | 0.85 | 1.05 | 1.22 | 2yr |0.91|1.19]1.38|1.79( 2.31 | 2.76 [ 3.12| 2yr | 244|3.00 | 3.48|4.14 | 4.75 | 2yr
S5yr [0.41] 063 [ 0.78 | 1.06 | 1.35 | 1.63 | 5yr [1.17]1.59(1.83|2.28| 2.88 | 3.53 | 4.11| 5yr | 3.13]3.95|4.51|5.29| 6.00 | 5yr
10yr |0.49( 0.76 | 0.94 | 1.31 | 1.69 | 2.06 |10yr |1.46[2.01|2.28|2.70( 3.39 | 4.27 [ 5.07 | 10yr | 3.78 | 4.87 | 5.51| 6.37 | 7.18 | 10yr
25yr (0.64] 097 | 1.20 | 1.72 | 2.26 | 2.83 | 25yr [1.95]|2.76|3.05|3.46| 4.31 [ 547 | 6.72 | 25yr | 484 |6.46|7.20 | 8.17 | 9.11 | 25yr
50yr |0.77| 117 | 145 2.09 | 2.81 | 3.61 |50yr |2.43|3.53|3.82(4.17| 5.18 | 6.63 | 8.31 | 50yr | 5.87 | 7.99 | 8.82 | 9.88 | 10.90| 50yr
100yr| 0.94 | 1.42 | 1.78 | 2.57 | 3.53 | 4.63 |100yr|3.04|4.52|4.78(5.50| 6.21 | 8.04 {10.29]100yr| 7.12 | 9.90 |10.82|11.95( 13.05|100yr
200yr| 1.15| 1.72 | 218 | 3.16 | 441 | 595 [200yr|3.81|5.82(5.99|6.71( 8.89 | 9.77 |12.75{200yr| 8.64 |12.26|13.26|14.45| 15.63 [200yr
500yr(1.50| 2.23 | 2.87 | 417 | 5.93 | 8.34 |500yr(5.11|8.15|8.07|8.73|11.69(12.62|16.96/500yr(11.17|16.31[17.38(18.61| 19.81|500yr
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Extreme Precipitation Tables: 43.586°N, 71.832°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.832 degrees West
Latitude 43.586 degrees North
Elevation 2,114 feet
Date/Time  Mon, 30 Sep 2013 13:56:22 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26| 0.39 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94({1.16(1.45(1.80|2.25|2.54 | 1yr |1.99(2.44|2.83|3.49| 4.04 | 1yr
2yr (0.31| 047 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr (0.85/1.12|1.41|1.74|2.15(2.64| 2.98 | 2yr |2.34|2.87]3.32|3.98 | 4.59 | 2yr
Syr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr [1.06]1.43(1.79|2.20|2.69|3.26| 3.73 | 5yr [2.89|3.59|4.12|4.89| 5.58 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.47 | 1.86 |10yr |1.27|1.73|2.14|2.633.19(3.83| 4.42 | 10yr | 3.39( 4.25| 4.85| 5.71 | 6.48 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.84 | 2.35 |25yr (1.59]2.21|2.71|3.31|3.98|4.74| 5.53 | 25yr |4.19| 5.32 | 6.03 | 7.02 | 7.90 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.64 | 220 | 2.81 |50yr |1.90|2.67|3.24(3.95|4.72|5.57| 6.56 | 50yr [4.93|6.30 | 7.10 | 8.21 | 9.18 | 50yr
100yr| 0.65| 1.05 | 1.36 | 1.92 | 2.62 | 3.37 |100yr|2.26|3.23|3.88(4.71|5.59|6.54| 7.78 |100yr| 5.79| 7.48 | 8.38 | 9.61 | 10.67 |100yr
200yr|0.74| 1.21 | 1.57 | 226 | 3.12 | 4.03 [200yr|2.69|3.91(4.65|5.62(6.63|7.70| 9.23 [200yr| 6.81 | 8.87 | 9.89 |11.26| 12.40 |200yr
500yr(0.91| 1.49 | 1.94 | 2.82 | 3.94 | 5.09 |500yr(3.40]5.03(5.87|7.06|8.29|9.54|11.58(500yr| 8.45|11.13|12.32|13.88| 15.15 |500yr

Lower Confidence Limits

5min|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr (12hr|24hr|48hr 1day|2day|4day| 7day [10day|
1yr 10.23| 0.36 | 0.44 | 0.59 | 0.72 | 0.89 [ 1yr [0.63|0.87|1.01/1.30(1.64|2.01]|2.20( 1yr |[1.78|2.11|2.50| 2.88 [ 3.30 | 1yr
2yr |0.30| 046 | 0.57 [ 0.77 | 0.95 | 1.12 | 2yr |0.82|1.09(1.27]|1.68|2.16|2.56(2.87| 2yr |2.27|2.76]3.21| 3.86 | 445 | 2yr
5yr |0.34( 0.52 | 0.65 [ 0.89 | 1.13 | 1.33 | 5yr (0.98/1.30|1.52|1.96(2.51(3.00(3.39| 5yr |2.66|3.26|3.76| 4.51| 5.19 | 5yr
10yr [ 0.37]| 0.56 | 0.70 [ 0.97 | 1.26 | 1.50 | 10yr [1.09|1.47(1.72]2.19|2.82|3.38(3.81| 10yr [2.99|3.67|4.23| 5.08 | 5.84 | 10yr
25yr | 0.40( 0.61 | 0.76 | 1.09 | 143 | 1.75 | 25yr |1.23|1.71|2.03|2.55| 3.30(3.94| 4.47| 25yr | 3.48|4.30|4.94 | 5.96 | 6.82 | 25yr
50yr [ 0.43| 065 | 0.81 | 1.16 [ 1.56 | 1.95 [ 50yr |1.35{1.90(2.30|2.84|3.70|4.43|5.03| 50yr | 3.92|4.84]15.55( 6.71 | 7.68 | 50yr
100yr| 0.46| 0.69 | 0.86 | 1.25 [ 1.71 | 2.16 (100yr|1.48|2.11(2.62|3.34|4.18|4.96|5.66|100yr|4.39|5.44]16.25( 7.56 | 8.63 [100yr
200yr|0.48( 0.73 | 0.92 | 1.33 | 1.86 | 2.37 |200yr|1.60]2.32|2.97|3.79(4.76 | 5.58| 6.37 |200yr| 4.93]|6.13| 7.03| 8.54 | 9.73 |200yr
500yr|0.52| 0.78 | 1.00 | 1.46 | 2.07 | 2.63 |500yr|1.79)2.57|3.51|4.46| 5.55|6.51(7.44 [500yr| 5.76 | 7.15] 8.20|10.03( 11.42|500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28] 0.43 | 0.53 | 0.71 | 0.88 [ 1.04 | 1yr |0.76]1.01|1.17(1.52| 1.92 ( 251 |2.87 | 1yr |222|2.76]|3.14 | 3.80| 4.37 | 1yr
2yr |0.33( 0.51 | 0.63 | 0.85 | 1.05 | 1.22 | 2yr |0.90[1.19|1.38|1.79 2.31 | 2.76 [ 3.12| 2yr | 2.44|3.00 | 3.47 | 4.13 | 4.74 | 2yr
5yr [0.41] 063 [ 0.78 | 1.06 | 1.35 | 1.63 | 5yr [1.17]1.59(1.82|2.28| 2.88 | 3.52 | 4.09 | 5yr |3.12]|3.93|4.49|5.27| 599 | 5yr
10yr |0.49( 0.76 | 0.94 | 1.31 | 1.69 | 2.06 |10yr |1.46[2.01|2.28|2.69( 3.39 | 4.25 [ 5.04 | 10yr | 3.76 | 4.85| 5.48 | 6.35( 7.17 | 10yr
25yr (0.64] 097 | 1.20 | 1.72 | 2.26 | 2.83 | 25yr [1.95]|2.77|3.05|3.45| 4.31 | 545 | 6.66 | 25yr | 4.82|6.41|7.14 | 8.13 | 9.08 | 25yr
50yr |0.77| 117 | 1.46 | 2.09 | 2.82 | 3.62 | 50yr |2.43|3.53|3.82(4.16| 5.17 | 6.59 | 8.23 | 50yr | 5.83 | 7.92| 8.74 | 9.82 | 10.86| 50yr
100yr| 0.94 | 1.42 | 1.78 | 2.57 | 3.53 | 4.64 |100yr|3.05|4.54|4.79(5.49| 6.19 | 7.99 (10.18]100yr| 7.07 | 9.79 |10.70|11.87( 13.00 | 100yr
200yr| 1.15| 1.73 | 219 | 3.17 | 441 | 597 (200yr|3.81|5.84(6.00|6.69( 8.87 | 9.69 |12.58{200yr| 8.57 |12.10{13.09|14.34| 15.55 [200yr
500yr(1.50| 2.23 | 2.87 | 4.17 | 5.93 | 8.37 |500yr(5.12|8.18|8.09|8.71|11.66(12.49|16.70[500yr (11.06|16.06[17.12(18.45| 19.70|500yr
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Extreme Precipitation Tables: 43.593°N, 71.822°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.822 degrees West
Latitude 43.593 degrees North
Elevation 1,651 feet
Date/Time  Mon, 30 Sep 2013 13:57:37 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26| 0.39 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94({1.16(1.45(1.80|2.25|2.54 | 1yr |1.99(2.44|2.83|3.49| 4.04 | 1yr
2yr (0.31| 047 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr (0.85/1.12|1.41|1.74|2.15(2.64| 2.98 | 2yr |2.34|2.87]3.32|3.98 | 4.59 | 2yr
Syr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr (1.06|1.43(1.78|2.20|2.69|3.26| 3.73 | 5yr [2.89|3.59|4.12|4.89| 559 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.47 | 1.86 |10yr |1.26/1.73|2.14|2.633.19(3.83| 4.42 | 10yr | 3.39( 4.25| 4.85| 5.71 | 6.48 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.84 | 2.35 |25yr (1.59]2.21|2.71|3.31|3.99|4.74| 5.53 | 25yr |4.19|5.32 | 6.02 | 7.02 | 7.90 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.64 | 220 | 2.81 |50yr |1.90|2.67|3.24(3.95|4.72|5.57| 6.56 | 50yr [4.93|6.31| 7.09 | 8.21 | 9.18 | 50yr
100yr| 0.65| 1.05 | 1.36 | 1.92 | 2.62 | 3.37 |100yr|2.26|3.23|3.88(4.71|5.59|6.54| 7.78 |100yr| 5.79| 7.48 | 8.36 | 9.61 | 10.67 |100yr
200yr|0.75| 1.22 | 1.58 | 2.27 | 3.12 | 4.02 [200yr|2.69|3.91(4.64|5.61(6.62|7.69| 9.23 [200yr| 6.81 | 8.88 | 9.87 |11.25| 12.40 |200yr
500yr(0.91| 1.49 | 1.94 | 2.82 | 3.94 | 5.09 |500yr(3.40]|5.04(5.87|7.06|8.29|9.54|11.58(500yr| 8.44 |11.14{12.28|13.86| 15.14 | 500yr

Lower Confidence Limits

5min|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr (12hr|24hr|48hr 1day|2day|4day| 7day [10day|
1yr 10.23| 0.36 | 0.44 | 0.59 | 0.73 | 0.89 [ 1yr [0.63|0.87|1.02[1.30(1.64|2.01]|2.19( 1yr [1.78]|2.11|12.49| 2.88 | 3.32 | 1yr
2yr |0.30| 046 | 0.57 [ 0.77 | 0.95 | 1.12 | 2yr |0.82|1.09(1.27]|1.68|2.16|2.56(2.88| 2yr |2.27|2.77|3.21| 3.86 | 445 | 2yr
5yr |[0.34( 0.52 |1 065 [ 0.89 | 1.13 | 1.33 | 5yr (0.97|1.30|1.52|1.96(2.51(3.01(3.39| 5yr |2.66|3.26|3.76| 4.52 | 5.20 | 5yr
10yr [0.36] 0.56 | 0.70 [ 0.97 | 1.25 | 1.50 | 10yr |1.08|1.47|1.72]2.19|2.82|3.39(3.82| 10yr | 3.00|3.67|4.24| 5.09 | 5.85 | 10yr
25yr | 0.40( 0.61 | 0.76 | 1.09 | 143 | 1.75 | 25yr |1.23|1.71|2.03|2.55| 3.30(3.95| 4.48| 25yr | 3.49|4.31|4.95( 5.97 | 6.83 | 25yr
50yr [ 0.43]| 065 | 0.81 | 1.16 [ 1.56 | 1.95 [ 50yr |1.35{1.91(2.30|2.84|3.71|4.45|5.04| 50yr | 3.94|4.85]|5.57 | 6.73 | 7.69 | 50yr
100yr| 0.46| 0.69 | 0.87 | 1.25 [ 1.71 | 2.17 (100yr|1.48|2.12(2.62|3.34|4.18|4.98|5.67|100yr|4.41|5.46]16.28( 7.60 | 8.65 [100yr
200yr|0.49( 0.73 | 0.93 | 1.34 | 1.87 | 2.38 |200yr(1.61]2.33|2.97|3.79(4.79(5.60|6.39|200yr| 4.96]|6.15|7.07 | 8.58 | 9.76 |200yr
500yr|0.53| 0.79 | 1.01 [ 1.47 | 2.09 | 2.65 |500yr|1.80)2.60(|3.51|4.46|5.58|6.55(7.47 (500yr| 5.80|7.18]8.27|10.09( 11.46 | 500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28] 0.43 | 0.53 | 0.71 | 0.87 [ 1.04 | 1yr |0.75{1.01|1.17(1.52| 1.91 (250 |2.86 | 1yr |222|2.75]|3.13|3.79| 4.36 | 1yr
2yr |0.33( 0.51 | 062 | 0.85 | 1.04 | 1.22 | 2yr |0.90[1.19|1.37|1.79( 2.31 | 2.76 [ 3.12| 2yr | 244 3.00 | 3.47 | 4.13 | 4.75 | 2yr
S5yr [0.41] 063 [ 0.78 | 1.06 | 1.35 | 1.63 | 5yr [1.17]1.60(1.82|2.28| 2.88 | 3.52 | 4.09 | 5yr |3.12]|3.93|4.49|5.27| 599 | 5yr
10yr |0.49( 0.76 | 0.94 | 1.31 | 1.69 | 2.06 |10yr |1.46[2.01|2.28|2.69( 3.39 | 4.25 [ 5.03 | 10yr | 3.76 | 4.84 | 5.46 | 6.35( 7.17 | 10yr
25yr (0.64| 097 | 1.20 | 1.72 | 2.26 | 2.84 | 25yr [1.95]|2.78|3.06|3.45| 4.30 [ 544 | 6.65 | 25yr | 4.82|6.39|7.12| 8.12| 9.08 | 25yr
50yr |0.77| 1.17 | 1.46 | 2.09 | 2.82 | 3.63 | 50yr |2.43|3.55|3.83|4.16| 5.16 | 6.58 | 8.20 | 50yr | 5.82|7.89]8.70 | 9.79 | 10.85| 50yr
100yr| 0.94 | 1.42 | 1.78 | 2.58 | 3.53 | 4.67 |100yr|3.05|4.56|4.80(5.49| 6.18 | 7.97 (10.13]100yr| 7.05 | 9.74 ]10.64|11.82( 12.98 |100yr
200yr| 1.15| 1.73 | 219 | 3.17 | 442 | 6.01 [200yr|3.82|5.88(6.02|6.70( 8.90 | 9.66 |12.52|200yr| 8.55 |12.04{13.00|14.27| 15.53 [200yr
500yr(1.50| 2.23 | 2.88 | 4.18 | 5.94 | 8.44 |500yr(5.13|8.25|8.13|8.71|11.70(12.45|16.60[500yr (11.01]|15.96/16.97(18.34| 19.66 | 500yr
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Extreme Precipitation Tables: 43.581°N, 71.796°W Page1 of 1

Extreme Precipitation Tables
Northeast Regional Climate Center

Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes
State New Hampshire
Location
Longitude  71.796 degrees West
Latitude 43.581 degrees North
Elevation 637 feet
Date/Time  Mon, 30 Sep 2013 13:59:15 -0400

Extreme Precipitation Estimates

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr (12hr|24hr | 48hr 1day| 2day | 4day | 7day (10day|
1yr |0.26| 0.39 | 049 | 0.64 | 0.80 | 1.01 | 1yr |0.69]|0.94(1.16(1.45[1.81|2.26|2.55| 1yr |2.00(2.45]|2.84|3.50| 4.05 | 1yr
2yr |0.31( 048 | 0.59 | 0.78 | 0.98 | 1.23 | 2yr |0.85|1.12[1.41|1.75(2.16(2.65| 3.00 | 2yr |2.35(2.88|3.34|4.00 | 4.60 | 2yr
Syr [0.37]| 0.57 | 0.72 | 0.96 | 1.23 | 1.55 | 5yr [1.06|1.44(1.79|2.21|2.70|3.28| 3.75| 5yr [2.90| 3.61|4.14|4.91| 5.61 | 5yr
10yr |0.42| 0.66 | 0.83 | 1.13 | 1.47 | 1.86 |10yr |1.27|1.73|2.15|2.64|3.20(3.85| 4.44 | 10yr | 3.41(4.27 | 4.88 | 5.74 | 6.51 | 10yr
25yr (0.50| 0.79 | 1.01 | 1.39 | 1.85 | 2.35 |25yr [1.59]2.22|2.71|3.32|4.00|4.76| 5.57 | 25yr |4.21| 5.36 [ 6.06 | 7.05| 7.94 | 25yr
50yr |0.57| 0.91 | 1.17 | 1.64 | 220 | 2.82 |50yr |1.90|2.69|3.25(3.96|4.74|5.59| 6.61 | 50yr [4.95|6.35| 7.15 | 8.25| 9.23 | 50yr
100yr| 0.65| 1.05 | 1.36 | 1.92 | 2.62 | 3.37 |100yr|2.26|3.25|3.89(4.73| 5.62|6.58| 7.84 |100yr| 5.82| 7.54 | 8.44 | 9.66 | 10.74|100yr
200yr|0.74| 1.21 | 1.57 | 226 | 3.12 | 4.03 [200yr|2.70|3.94|4.66|5.63|6.66|7.74| 9.31 [200yr| 6.85| 8.95 | 9.96 |11.31| 12.48 |200yr
500yr(0.91| 1.49 | 1.94 | 2.82 | 3.94 | 5.10 |500yr(3.40]5.08(5.88|7.09|8.32|9.59|11.69(500yr| 8.49 |11.24|12.42|13.95| 15.25 | 500yr

Lower Confidence Limits

5min|10min|15min|30min|60min|120min 1hr | 2hr | 3hr | 6hr (12hr|24hr|48hr 1day|2day|4day| 7day [10day|
1yr 10.23| 0.36 | 0.44 | 0.59 | 0.72 | 0.89 | 1yr [0.62|0.87|1.01/1.30(1.64|1.99]|2.23( 1yr [1.76]|2.15|2.51| 2.93 [ 3.32 | 1yr
2yr |0.30| 047 | 057 [ 0.78 | 0.96 | 1.12 | 2yr |0.83|1.09(1.27]|1.68|2.17|2.58(2.89| 2yr |2.28|2.78|3.23| 3.88 | 4.47 | 2yr
5yr 10.34 052 | 065 | 0.89 | 1.13 | 1.33 | 5yr |0.98/1.30(1.52|1.96|2.52(3.01|3.41| 5yr |2.67|3.28|3.78(4.54 | 5.22 | 5yr
10yr [0.36] 0.56 | 0.70 [ 0.97 | 1.25 | 1.50 | 10yr [1.08|1.47|1.72]2.19|2.83|3.39(3.83| 10yr [ 3.00|3.69|4.26| 5.11 | 5.87 | 10yr
25yr | 0.40( 0.61 | 0.76 | 1.08 | 142 | 1.75 | 25yr |1.23|1.71|2.04|2.55| 3.32(3.94|4.50| 25yr | 3.4914.32|4.97 | 6.00 | 6.85 | 25yr
50yr |0.42)| 0.64 | 0.80 | 1.15 | 1.55 | 1.95 [ 50yr [1.34]1.90|2.32|2.84(3.73|4.43|5.06| 50yr | 3.92|4.86|5.58| 6.76 | 7.72 | 50yr
100yr|{ 0.45]| 0.68 | 0.85 | 1.23 [ 1.69 | 2.15 [100yr|1.45(2.10(2.64|3.37|4.22|4.94|5.68|100yr|4.38|5.47]16.28( 7.63 | 8.68 [100yr
200yr|0.47( 0.71 | 0.90 | 1.31 | 1.82 | 2.36 |200yr|1.57|2.31|3.00|3.83(4.79(5.54|6.39|200yr|4.90]|6.15|7.06 | 8.62 | 9.79 |200yr
500yr|{0.51| 0.76 | 0.97 | 1.41 | 201 | 2.61 |500yr|1.74|2.55|3.56|4.52| 5.57 | 6.44 7.45(500yr| 5.70| 7.16 | 8.23|10.14( 11.48 | 500yr

Upper Confidence Limits

5min|10min|15min|30min|60min|{120min 1hr | 2hr | 3hr | 6hr [ 12hr | 24hr | 48hr 1day| 2day|4day | 7day (10day!
1yr |0.28| 0.43 | 0.53 | 0.71 | 0.88 [ 1.04 | 1yr |0.76]1.01|1.17(1.52| 1.91 (251 |2.84 | 1yr |[222|2.73]|3.13|3.80| 4.37 | 1yr
2yr |0.33( 0.51 | 063 | 0.85 | 1.05 | 1.22 | 2yr |0.91]1.19]1.38|1.80 2.32| 2.77 [ 3.13| 2yr | 245|3.01|3.48|4.15( 4.76 | 2yr
S5yr [0.41]| 063 [ 0.78 | 1.07 | 1.36 | 1.64 | 5yr [1.17]1.60(1.83|2.29| 2.89 | 3.55|4.11| 5yr | 3.14]3.96|4.51|5.30| 6.01 | 5yr
10yr |0.49( 0.76 | 0.94 | 1.31 | 1.69 | 2.07 |10yr |1.46/2.02|2.29|2.70( 3.40 | 4.30 [ 5.07 | 10yr | 3.80| 4.88 | 5.51| 6.38 [ 7.20 | 10yr
25yr (0.64| 097 | 1.21 | 1.72 | 226 | 2.85 |25yr [1.95]|2.79|3.08|3.46| 4.32 [ 552 | 6.72 | 25yr | 4.89|6.46 | 7.20 | 8.17 | 9.12 | 25yr
50yr |0.77| 117 | 1.46 | 210 | 2.82 | 3.64 | 50yr |2.44/3.56|3.85(4.18| 5.18 | 6.71 | 8.31 | 50yr | 594 | 7.99 | 8.81 | 9.88 | 10.92| 50yr
100yr| 0.94 | 1.43 | 1.79 | 2.58 | 3.54 | 4.68 |100yr|3.05|4.58|4.82(5.56| 6.21 | 8.15 (10.30]100yr| 7.21 | 9.90 |10.81|11.93( 13.07 | 100yr
200yr| 1.15| 1.73 | 219 | 3.18 | 443 | 6.04 (200yr|3.82|5.91(6.05|6.79( 9.04 | 9.91 |12.76{200yr| 8.78 |12.27|13.24|14.41| 15.65 [200yr
500yr(1.50| 2.24 | 2.88 | 4.18 | 5.95 | 8.48 |500yr(5.14]8.29|8.16|8.84|11.92(12.85|16.97|500yr (11.37|16.32|17.36(18.54| 19.84 |500yr
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SECTION 3.0 - DRAINAGE CALCULATIONS,
ANALYSIS & DESIGN



3.1 Groundwater Recharge Volume (GRV) Calculations

A. Overall Project
B. Substation Interconnection Station
C. Operation and Maintenance Building



A. Overall Project



Groundwater Recharge Volume (GRV) Calculation

0.33 ac Area of HSG A soil that was replaced by impervious cover 0.40'
0.57 ac Area of HSG B soil that was replaced by impervious cover 0.25'
15.04 ac Area of HSG C soil that was replaced by impervious cover 0.10'
10.33 ac Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"

NOrAla e [-El Rd = weighted groundwater recharge depth
IR GRV = Al * Rd
6,451 cf GRYV conversion (ac-in x 43,560 sf/ac x 1ft/12")

Provide calculations below showing that the project meetsthe groundwater recharge requirements (Env-
Wq 1507.04):

WIND FARM ROADS AND TURBINE PADS.
EXCLUDES OPERATIONS AND MAINTENANCE FACILITY
EXCLUDES SUBSTATION AND INTERCONNECTION STATION

NHDES Alteration of Terrain
Last Revised: August 20



B. Substation Interconnection Station



Groundwater Recharge Volume (GRV) Calculation
0.40'

0.05 ac Area of HSG A soil that was replaced by impervious cover
0.56 ac Area of HSG B soil that was replaced by impervious cover 0.25'
0.36 ac Area of HSG C soil that was replaced by impervious cover 0.10'
Area of HSG D soil or impervious cover that was replaced by impervious cover

. ac
OO NTale ) [CEl Rd = weighted groundwater recharge depth

GRV = Al * Rd
GRYV conversion (ac-in x 43,560 sf/ac x 1ft/12")

0.0"

0.19582 ac-in

711 cf

Provide calculations below showing that the project meetsthe groundwater recharge requirements (Env-

Wq 1507.04):
Substation Calculations

NHDES Alteration of Terrain
Last Revised: August 20




C. Operation and Maintenance Building



Groundwater Recharge Volume (GRV) Calculation

ac Area of HSG A soil that was replaced by impervious cover 0.40'
ac Area of HSG B soil that was replaced by impervious cover 0.25'
0.10’

2.25 ac Area of HSG C soil that was replaced by impervious cover
ac Area of HSG D soil or impervious cover that was replaced by impervious cover

OO NTale ) Bl Rd = weighted groundwater recharge depth

(Vv |l GRYV = Al * Rd
818 cf GRYV conversion (ac-in x 43,560 sf/ac x 1ft/12")

0.0"

Provide calculations below showing that the project meetsthe groundwater recharge requirements (Env-
Wq 1507.04):

OPERATIONS AND MAINTENANCE FACILITY

NHDES Alteration of Terrain
Last Revised: August 20



3.2 BMP Worksheets for all Treatment Systems

A. Overall Project
B. Substation Interconnection Station
C. Operation and Maintenance Building



A. Overall Project



TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)

Node Name: Wild Meadows TSAC 1.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)
no Yes/No Is the system lined?

~

0.64 ac A = Area draining to the practice
0.22 ac A= Impervious area draining to the practice
6.0 minutes = Time of Concentration

(ORCY: o [Tl [y >INl | = percent impervious area draining to the practice, in decimal form
(RSISEV[1I[=5 Rv = Runoff coefficient = 0.05 + (0.9 x 1)
0.23 ac-in WQV=1"x RvxA
835 cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")
AN [o s SIS P = amount of rainfall. For WQF in NH, P = 1",

0.36 inches Q = water quality depth. Q = WQV/A

CHIRTTI1i - CN = unit peak discharge curve number. CN =1000/(Fo-HQ—-10*[G + 1.25*Q*P]°)
(ORISR (o) [53 S = potential maximum retention. S = (1000/CN) - 10
(RIS BN [ola SIS | 2 = initial abstraction. la = 0.2S

625 cfs/mf/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-1l and 4-11I
WQF = g, x WQV. Conversion: to convert "cfs/ffin * ac-in" to "cfs" multiply by 1nf/640ac

120.00 feet L = swale lengtH & >100'
6.00 feet w = bottom of the swale width & 0-8feet’
1,131.00 feet Enwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,134.15 feet Egy = elevation of the bottom of the practice < > Eqgwr
3.0:1 SSicut = right Side slope < >3:1
3.0:1 SSerr = left Side slope €< >3:1
0.005 ft/ft S = slope of swale in decimal fotm € 0.005 - .05
2.0 inches d = flow depth in swale at WQF (attach stage-discharge fable) € <4"

(N ESERVI[II[=59 d must be < 4", therefore Manning's n = 0.15

1.11 ft? Cross-sectional area check (assume trapezoidal channel)
7.08 feet Check wetted perimeter

0.23 cfs WOF.recre” € WQF¢peek = WQF

0% Percent difference between W@k, and WQF < +/-10%
OOV HRT = hydraulic residence time during the WQF < > 10 min

1,135.20 ft Peak elevation of the 10-year storm event

1,136.25 ft Elevation of the top of the swale

V=S oI 10 peak elevatio< the top of swal < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. If >0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no

greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. TheWQF,..«& WQF should be near equal (within 10%) to confirm that you have selected the corre

off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes:

NHDES Alteration of Terrain
Last Revised: August 2013



ECA_Culverts Type Ill 24-hr 10 yr Rainfall=3.85"

Prepared by Horizons Engineering, LLC (DEB) Printed 11/11/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC Page 1

Summary for Subcatchment TSAC1: TS-AC-1.0

Runoff = 144 cfs @ 12.09 hrs, Volume= 0.102 af, Depth= 1.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area(ac) CN Description
0.05 70 Woods, Good, HSG C
0.37 71 Meadow, non-grazed, HSG C
* 0.22 96 Gravel
0.64 80 Weighted Average
0.64 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Less than 5 min

Summary for Reach 15R: TS-AC-1.0

Inflow Area = 0.64 ac, 0.00% Impervious, Inflow Depth = 1.92" for 10 yr event
Inflow = 144 cfs @ 12.09 hrs, Volume= 0.102 af
Outflow = 1.22cfs @ 12.14 hrs, Volume= 0.102 af, Atten=15%, Lag= 3.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.36 fps, Min. Travel Time= 5.5 min
Avg. Velocity = 0.10 fps, Avg. Travel Time= 20.0 min

Peak Storage= 400 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 2.00', Capacity at Bank-Full= 19.89 cfs

6.00' x 2.00' deep channel, n=0.150

Side Slope Z-value= 3.0 /' Top Width= 18.00'
Length= 120.0' Slope= 0.0050 /'

Inlet Invert= 1,134.75', Outlet Invert=1,134.15'




Chapter 4

Graphical Peak Dischage Method

Technical Release 55
Urban Hydrology for Small Watersheds

Exhibit 4-III Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
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ECA _Culverts Type Ill 24-hr 10 yr Rainfall=3.85"

Prepared by Horizons Engineering, LLC (DEB) Printed 11/11/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC

Stage-Discharge for Reach 15R: TS-AC-1.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge

(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,134.75 0.00 0.00 1,135.27 0.39 1.55 1,135.79 0.58 5.50
1,134.76 0.03 0.00 1,135.28 0.40 1.61 1,135.80 0.58 5.61
1,134.77 0.05 0.01 1,135.29 0.40 1.66 1,135.81 0.59 5.71
1,134.78 0.07 0.01 1,135.30 0.41 1.72 1,135.82 0.59 5.81
1,134.79 0.08 0.02 1,135.31 0.41 1.77 1,135.83 0.59 5.91
1,134.80 0.09 0.03 1,135.32 0.42 1.83 1,135.84 0.60 6.02
1,134.81 0.11 0.04 1,135.33 0.42 1.89 1,135.85 0.60 6.12
1,134.82 0.12 0.05 1,135.34 0.42 1.94 1,135.86 0.60 6.23
1,134.83 0.13 0.06 1,135.35 0.43 2.00 1,135.87 0.60 6.34
1,134.84 0.14 0.08 1,135.36 0.43 2.06 1,135.88 0.61 6.44
1,134.85 0.15 0.09 1,135.37 0.44 2.13 1,135.89 0.61 6.55
1,134.86 0.15 0.11 1,135.38 0.44 2.19 1,135.90 0.61 6.66
1,134.87 0.16 0.12 1,135.39 0.44 2.25 1,135.91 0.62 6.77
1,134.88 0.17 0.14 1,135.40 0.45 2.31 1,135.92 0.62 6.89
1,134.89 0.18 0.16 1,135.41 0.45 2.38 1,135.93 0.62 7.00
1,134.90 0.19 0.18 1,135.42 0.46 2.44 1,135.94 0.62 7.1
1,134.91 0.20 0.20 1,135.43 0.46 2.51 1,135.95 0.63 7.23
1,134.92 0.20 0.23 1,135.44 0.46 2.58 1,135.96 0.63 7.34
1,134.93 0.21 0.25 1,135.45 0.47 2.65 1,135.97 0.63 7.46
1,134.94 0.22 0.27 1,135.46 0.47 2.72 1,135.98 0.64 7.58
1,134.95 0.22 0.30 1,135.47 0.47 2.79 1,135.99 0.64 7.70
1,134.96 0.23 0.32 1,135.48 0.48 2.86 1,136.00 0.64 7.82
1,134.97 0.24 0.35 1,135.49 0.48 2.93 1,136.01 0.64 7.94
1,134.98 0.24 0.38 1,135.50 0.48 3.00 1,136.02 0.65 8.06
1,134.99 0.25 0.40 1,135.51 0.49 3.07 1,136.03 0.65 8.19
1,135.00 0.26 0.43 1,135.52 0.49 3.15 1,136.04 0.65 8.31
1,135.01 0.26 0.46 1,135.53 0.50 3.22 1,136.05 0.66 8.43
1,135.02 0.27 0.50 1,135.54 0.50 3.30 1,136.06 0.66 8.56
1,135.03 0.28 0.53 1,135.55 0.50 3.38 1,136.07 0.66 8.69
1,135.04 0.28 0.56 1,135.56 0.51 3.46 1,136.08 0.66 8.82
1,135.05 0.29 0.59 1,135.57 0.51 3.53 1,136.09 0.67 8.95
1,135.06 0.29 0.63 1,135.58 0.51 3.61 1,136.10 0.67 9.08
1,135.07 0.30 0.66 1,135.59 0.52 3.69 1,136.11 0.67 9.21
1,135.08 0.30 0.70 1,135.60 0.52 3.78 1,136.12 0.67 9.34
1,135.09 0.31 0.74 1,135.61 0.52 3.86 1,136.13 0.68 9.47
1,135.10 0.31 0.78 1,135.62 0.53 3.94 1,136.14 0.68 9.61
1,135.11 0.32 0.81 1,135.63 0.53 4.03 1,136.15 0.68 9.74
1,135.12 0.32 0.85 1,135.64 0.53 411 1,136.16 0.68 9.88
1,135.13 0.33 0.89 1,135.65 0.54 4.20 1,136.17 0.69 10.02
1,135.14 0.33 0.94 1,135.66 0.54 4.29 1,136.18 0.69 10.16
1,135.15 0.34 0.98 1,135.67 0.54 437 1,136.19 0.69 10.30
1,135.16 0.34 1.02 1,135.68 0.55 4.46 1,136.20 0.70 10.44
1,135.17 0.35 1.07 1,135.69 0.55 4.55 1,136.21 0.70 10.58
1,135.18 0.35 1.1 1,135.70 0.55 4.64 1,136.22 0.70 10.72
1,135.19 0.36 1.16 1,135.71 0.56 4.74 1,136.23 0.70 10.87
1,135.20 0.36 1.20 1,135.72 0.56 4.83 1,136.24 0.71 11.01
1,135.21 0.37 1.25 1,135.73 0.56 4,92 1,136.25 0.71 11.16
1,135.22 0.37 1.30 1,135.74 0.56 5.02 1,136.26 0.71 11.31
1,135.23 0.38 1.35 1,135.75 0.57 5.11 1,136.27 0.71 11.45
1,135.24 0.38 1.40 1,135.76 0.57 5.21 1,136.28 0.72 11.60
1,135.25 0.39 1.45 1,135.77 0.57 5.31 1,136.29 0.72 11.75
1,135.26 0.39 1.50 1,135.78 0.58 5.41 1,136.30 0.72 11.91




TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)
Node Name: TS-AC-2.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No  Is the system lined?
1.36 ac A = Area draining to the practice
0.08 ac A; = Impervious area draining to the practice
15.2 minutes T, = Time of Concentration
W[SvintI Bl | = percent impervious area draining to the practice, in decimal form
10111 SRl R v = Runoff coefficient = 0.05 + (0.9 x I)
ac-in WQV=1"xRvx A
cf WQV conversion (ac-in x 43,560 sf/ac x 1t/12”)
inches P = amount of rainfall. For WQF in NH, P =1".
inches Q = water quality depth. Q =WQV/A
Bttt I CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q* + 1.25*Q*P] *%)
inches S = potential maximum retention. S = (1000/CN) - 10
inches Ia = initial abstraction. Ia=0.2S
cfs/mi*/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-II and 4-I11
WQF =q, x WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac

100.00 feet L = swale length ! < >100'
4.00 feet w = bottom of the swale width” € 0-8feet’
1,291.17 feet Egiwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,292.50 feet Egmy = elevation of the bottom of the practice < > Eguwr
3.0:1 SSriguT = right Side slope < >3:1
3.0:1 SS, grr = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form® < 0.005 - .05
1.2 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

(IR ERRT1 S d must be < 4", therefore Manning's n = 0.15

0.43 ft’ Cross-sectional area check (assume trapezoidal channel)

4.63 feet Check wetted perimeter

0.06 cfs WOQF et € WQF .. = WQF

4% Percent difference between WQF .., and WQF 3 < +/-10%
IPAR LIl HR T = hydraulic residence time during the WQF € >10 min
1,293.17 ft Peak elevation of the 10-year storm event

1,294.50 ft Elevation of the top of the swale
YES 10 peak elevation < the top of swale € yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than &'

3. If > 0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF 4.« & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT > 34"

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment 3S: TS-AC-2.0

Runoff = 1.82cfs@ 12.22 hrs, Volume= 0.177 af, Depth= 1.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description

20,407 70 Woods, Good, HSG C
9,701 71 Meadow, non-grazed, HSG C
* 3,396 96 Gravel
25,938 77 Woods, Good, HSG D

59,442 75 Weighted Average
59,442 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

12.4 100 0.1000 0.13 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
2.5 300 0.1570 1.98 Shallow Concentrated Flow, B
Woodland Kv= 5.0 fps
0.0 12 0.4580 474 Shallow Concentrated Flow, C

Short Grass Pasture Kv=7.0 fps

0.0 21 0.1570 7.37 11.05 Trap/Vee/Rect Channel Flow, D Ditch
Bot.W=2.00' D=0.50' Z=2.0 /' Top.W=4.00'
n= 0.040

0.1 48 0.0400 9.12 11.20 Pipe Channel, E 15" Culv
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31"
n= 0.015 Corrugated PE, smooth interior

0.2 42 0.0190 3.59 7.19 Trap/Vee/Rect Channel Flow, F Chan to TS
Bot.W=3.00' D=0.50'Z=2.0"/'" Top.W=5.00'
n=0.030

15.2 523 Total

Summary for Reach 4R: TS-AC-2.0

Inflow Area = 1.365 ac,  0.00% Impervious, Inflow Depth = 1.56" for 10 yr event
Inflow = 1.82cfs@ 12.22 hrs, Volume= 0.177 af
Outflow = 1.72 cfs@ 12.34 hrs, Volume= 0.177 af, Atten=6%, Lag= 7.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.43 fps, Min. Travel Time= 3.8 min
Avg. Velocity = 0.14 fps, Avg. Travel Time= 11.9 min

Peak Storage= 401 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.67'
Bank-Full Depth= 2.00", Capacity at Bank-Full= 15.83 cfs
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TS-AC-2 Type Il 24-hr 10 yr Rainfall=3.85"
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4.00' x 2.00" deep channel, n=0.150

Side Slope Z-value= 3.0 '/ Top Width= 16.00'
Length= 100.0" Slope= 0.0050 '/

Inlet Invert= 1,292.50', Outlet Invert=1,292.00'




Chapter 4 Graphical Peak Dischage Method Technical Release 55

Urban Hydrology for Small Watersheds

Exhibit 4-IT1 Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution

Unit peak discharge (qu), (csmlin)
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(210-VI-TR-55, Second Ed., June 1986) 47
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Stage-Discharge for Reach 4R: TS-AC-2.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,292.50 0.00 0.00 1,293.01 0.37 1.06 1,293.52 0.55 3.94
1,292.51 0.03 0.00 1,293.02 0.38 1.09 1,293.53 0.55 4.01
1,292.52 0.05 0.00 1,293.03 0.38 1.13 1,293.54 0.55 4.09
1,292.53 0.07 0.01 1,293.04 0.39 1.17 1,293.55 0.56 417
1,292.54 0.08 0.01 1,293.05 0.39 124 1,293.56 0.56 425
1,292.55 0.09 0.02 1,293.06 0.39 1.25 1,293.57 0.56 4.33
1,292.56 0.10 0.03 1,293.07 0.40 1.29 1,293.58 0.56 4.41
1,292.57 0.11 0.03 1,293.08 0.40 1.34 1,293.59 0.57 4.49
1,292.58 0.12 0.04 1,293.09 0.41 1.38 1,293.60 0.57 4.57
i 1,282.59 0.13 0.05 1,293.10 0.41 1.42 1,293.61 0.57 4.66
©.1o [1,292.60 0.14 0.06/ 1,293.11 0.41 1.47 1,293.62 0.58 4.74
1,292.61 0.15 0.07 1,293.12 0.42 1.51 1,293.63 0.58 4.83
1,292.62 0.16 0.08 1,293.13 0.42 1.56 1,293.64 0.58 4.91
1,292.63 0.17 0.10 1,293.14 0.42 1.61 1,293.65 0.58 5.00
1,292.64 0.18 0.11 1,293.15 0.43 1.65 1,293.66 0.59 5.09
1,292.65 0.18 0.12 1,293.16 0.43 1.70 1,293.67 0.59 517
1,292.66 0.19 0.14 1,293.17 0.43 1.75 1,293.68 0.59 5.26
1,292.67 0.20 0.15 1,293.18 0.44 1.80 1,293.69 0.59 5.35
1,292.68 0.21 0.17 1,293.19 0.44 1.85 1,293.70 0.60 5.45
1,292.69 0.21 0.18 1,293.20 0.45 1.90 1,293.71 0.60 5.54
1,292.70 0.22 0.20 1,293.21 0.45 1.95 1,293.72 0.60 5.63
1,292.71 0.23 0.22 1,293.22 0.45 2.01 1,293.73 0.61 5:72
1,292.72 0.23 0.24 1,293.23 0.46 2.06 1,293.74 0.61 5.82
1,292.73 0.24 0.26 1,293.24 0.46 2.11 1,293.75 0.61 5.91
1,292.74 0.24 0.28 1,293.25 0.46 2.17 1,293.76 0.61 6.01
1,292.75 0.25 0.30 1,293.26 0.47 2.22 1,293.77 0.62 6.11
1,292.76 0.26 0.32 1,293.27 0.47 2.28 1,293.78 0.62 6.21
1,292.77 0.26 0.34 1,293.28 0.47 2.34 1,293.79 0.62 6.31
1,292.78 0.27 0.36 1,293.29 0.48 2.39 1,293.80 0.62 6.41
1,292.79 0.27 0.38 1,293.30 0.48 2.45 1,293.81 0.63 6.51
1,292.80 0.28 0.41 1,293.31 0.48 2.51 1,293.82 0.63 6.61
1,292.81 0.28 0.43 1,293.32 0.49 2.57 1,293.83 0.63 6.71
1,292.82 0.29 0.46 1,293.33 0.49 2.63 1,293.84 0.63 6.82
1,292.83 0.29 0.48 1,293.34 0.49 2.69 1,293.85 0.64 6.92
1,292.84 0.30 0.51 1,293.35 0.49 2.76 1,293.86 0.64 7.03
1,292.85 0.30 0.54 1,293.36 0.50 2.82 1,293.87 0.64 7.13
1,292.86 0.31 0.56 1,293.37 0.50 2.88 1,293.88 0.64 7.24
1,292.87 0.31 0.59 1,293.38 0.50 2.95 1,293.89 0.65 7.35
1,292.88 0.32 0.62 1,293.39 0.51 3.01 1,293.90 0.65 7.46
1,292.89 0.32 0.65 1,293.40 0.51 3.08 1,293.91 0.65 7.57
1,292.90 0.33 0.68 1,293.41 0.51 3.15 1,293.92 0.65 7.68
1,292.91 0.33 0.71 1,293.42 0.52 3.21 1,293.93 0.66 7.79
1,292.92 0.34 0.74 1,293.43 0.52 3.28 1,293.94 0.66 7.90
1,292.93 0.34 0.77 1,293.44 0.52 3.35 1,293.95 0.66 8.02
1,292.94 0.34 0.81 1,293.45 0.53 3.42 1,293.96 0.66 8.13
1,292.95 0.35 0.84 1,293.46 0.53 3.49 1,293.97 0.67 8.25
1,292.96 0.35 0.87 1,293.47 0.53 3.56 1,293.98 0.67 8.37
1,292.97 0.36 0.91 1,293.48 0.53 3.64 1,293.99 0.67 8.48
1,292.98 0.36 0.94 1,293.49 0.54 3.71 1,294.00 0.67 8.60
1,292.99 0.37 0.98 1,293.50 0.54 3.78
1,293.00 0.37 1.02 1,293.51 0.54 3.86




TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)
Node Name: TS-CCS-1.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No  Is the system lined?
1.91 ac A = Area draining to the practice
0.11 ac A; = Impervious area draining to the practice
14.5 minutes T, = Time of Concentration
W[SvintI Bl | = percent impervious area draining to the practice, in decimal form
10111 SRl R v = Runoff coefficient = 0.05 + (0.9 x I)
ac-in WQV=1"xRvx A
cf WQV conversion (ac-in x 43,560 sf/ac x 1t/12”)
inches P = amount of rainfall. For WQF in NH, P =1".
inches Q = water quality depth. Q =WQV/A
Bttt I CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q* + 1.25*Q*P] *%)
inches S = potential maximum retention. S = (1000/CN) - 10
inches Ia = initial abstraction. Ia=0.2S
cfs/mi*/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-II and 4-I11
WQF =q, x WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac

100.00 feet L = swale length ! < >100'
6.00 feet w = bottom of the swale width” € 0-8feet’
1,469.44 feet Egiwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,467.50 feet Egmy = elevation of the bottom of the practice < > Eguwr
3.0:1 SSriguT = right Side slope < >3:1
3.0:1 SS, grr = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form® < 0.005 - .05
1.1 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

(IR ERRT1 S d must be < 4", therefore Manning's n = 0.15

0.56 ft’ Cross-sectional area check (assume trapezoidal channel)

6.57 feet Check wetted perimeter

0.08 cfs WOQF et € WQF .. = WQF

-7% Percent difference between WQF .., and WQF 3 < +/-10%
IBEN LIl HR T = hydraulic residence time during the WQF € >10 min
1,468.12 ft Peak elevation of the 10-year storm event

1,469.00 ft Elevation of the top of the swale
YES Yes/No 10 peak elevation < the top of swale € yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than &'

3. If > 0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF 4.« & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT > 46"

NHDES Alteration of Terrain
Last Revised: August 2013



P:\13185 IRF12\DOCS\PERMITS\AOT\Drainage-Post\TS-Central-CEC\

TS-Central-CEC Type Ill 24-hr 10 yr Rainfall=3.85"
Prepared by Horizons Engineering, Inc. Printed 11/1/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC Page 1

Summary for Subcatchment 6S: TS-CCS-1.0

Runoff = 222 cfs@ 12.21 hrs, Volume= 0.216 af, Depth= 1.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description

55,667 70 Woods, Good, HSG C
22,726 71 Meadow, non-grazed, HSG C

* 4,864 96 Gravel
83,257 72 Weighted Average
83,257 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

10.5 100 0.1500 0.16 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
3.6 467 0.1880 217 Shallow Concentrated Flow, B
Woodland Kv= 5.0 fps
0.1 26 0.5000 495 Shallow Concentrated Flow, C

Short Grass Pasture Kv=7.0 fps

0.3 83 0.0600 4.55 6.83 Trap/Vee/Rect Channel Flow, D Ditch
Bot.W=2.00' D=0.50' Z=2.0 /' Top.W=4.00'
n= 0.040

14.5 676 Total

Summary for Reach 5R: TS-CCS-1.0

Inflow Area = 1.911 ac,  0.00% Impervious, Inflow Depth = 1.36" for 10 yr event
Inflow = 222 cfs@ 12.21 hrs, Volume= 0.216 af
Outflow = 2.09cfs@ 12.33 hrs, Volume= 0.216 af, Atten=6%, Lag= 7.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.43 fps, Min. Travel Time= 3.8 min
Avg. Velocity = 0.13 fps, Avg. Travel Time= 12.8 min

Peak Storage= 486 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.62'
Bank-Full Depth= 1.50", Capacity at Bank-Full=11.16 cfs

6.00' x 1.50' deep channel, n=0.150

Side Slope Z-value= 3.0 '/ Top Width= 15.00'
Length= 100.0" Slope= 0.0050 /'

Inlet Invert= 1,467.50', Outlet Invert=1,467.00'
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Chapter 4

Graphical Peak Dischage Method Technical Release 55
Urban Hydrology for Small Watersheds

Exhibit 4-IIT Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution

n
o
o

Unit peak discharge (), (esmfin)

100

80

60

40

Time of concentration (T ), (hours)

TS - ces- o

-.]:-4 . o. 462"
"”f_; - —

= 0. q¢o 9. = 270

\

T IH.€
[L - bi s’- = 0[2"”7 "x/
o

(210-VI-TR-55, Second Ed., June 1986) 4-7



P:\13185 IRF12\DOCS\PERMITS\AOT\Drainage-Post\TS-Central-CEC\
TS-Central-CEC Type Il 24-hr 10 yr Rainfall=3.85"

Prepared by Horizons Engineering, Inc. Printed 11/1/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC

Stage-Discharge for Reach 5R: TS-CCS-1.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,467.50 0.00 0.00 1,468.01 0.39 1.50 1,468.52 0.57 5:31
1,467.51 0.03 0.00 1,468.02 0.39 1.55 1,468.53 0.58 541
1,467.52 0.05 0.01 1,468.03 0.40 1.61 1,468.54 0.58 5.50
1,467.53 0.07 0.01 1,468.04 0.40 1.66 1,468.55 0.58 5.61
1,467.54 0.08 0.02 1,468.05 0.41 1.72 1,468.56 0.59 5.71
1,467.55 0.09 0.03 1,468.06 0.41 477 1,468.57 0.59 5.81
1,467.56 0.11 0.04 1,468.07 0.42 1.83 1,468.58 0.59 5.91
1,467.57 012 0.05 1,468.08 0.42 1.89 1,468.59 0.60 6.02
' 1,467.58 0.13 0.06 1,468.09 0.42 1.94 1,468.60 0.60 6.12
O,Ool E4_6? 59 0.14 0.08} 1,468.10 0.43 2.00 1,468.61 0.60 6.23
1,467.60 0.15 0.09 1,468.11 0.43 2.06 1,468.62 0.60 6.34
1,467.61 0.15 0.11 1,468.12 0.44 213 1,468.63 0.61 6.44
1,467.62 0.16 012 1,468.13 0.44 2.19 1,468.64 0.61 6.55
1,467.63 0.17 0.14 1,468.14 0.44 2.25 1,468.65 0.61 6.66
1,467.64 0.18 0.16 1,468.15 0.45 23 1,468.66 0.62 6.77
1,467.65 0.19 0.18 1,468.16 0.45 2.38 1,468.67 0.62 6.89
1,467.66 0.20 0.20 1,468.17 0.46 2.44 1,468.68 0.62 7.00
1,467.67 0.20 0.23 1,468.18 0.46 2.51 1,468.69 0.62 7.11
1,467.68 0.21 0.25 1,468.19 0.46 2.58 1,468.70 0.63 7.23
1,467.69 0.22 0.27 1,468.20 0.47 2.65 1,468.71 0.63 7.34
1,467.70 0.22 0.30 1,468.21 0.47 2.72 1,468.72 0.63 7.46
1,467.71 0.23 0.32 1,468.22 0.47 2.79 1,468.73 0.64 7.58
1,467.72 0.24 0.35 1,468.23 0.48 2.86 1,468.74 0.64 7.70
1,467.73 0.24 0.38 1,468.24 0.48 293 1,468.75 0.64 7.82
1,467.74 0.25 0.40 1,468.25 0.48 3.00 1,468.76 0.64 7.94
1,467.75 0.26 0.43 1,468.26 0.49 3.07 1,468.77 0.65 8.06
1,467.76 0.26 0.46 1,468.27 0.49 3.15 1,468.78 0.65 8.19
1,467.77 0.27 0.50 1,468.28 0.50 3.22 1,468.79 0.65 8.31
1,467.78 0.28 0.53 1,468.29 0.50 3.30 1,468.80 0.66 8.43
1,467.79 0.28 0.56 1,468.30 0.50 3.38 1,468.81 0.66 8.56
1,467.80 0.29 0.59 1,468.31 0.51 3.46 1,468.82 0.66 8.69
1,467.81 0.29 0.63 1,468.32 0.51 3.53 1,468.83 0.66 8.82
1,467.82 0.30 0.66 1,468.33 0.51 3.61 1,468.84 0.67 8.95
1,467.83 0.30 0.70 1,468.34 0.52 3.69 1,468.85 0.67 9.08
1,467.84 0.31 0.74 1,468.35 0.52 3.78 1,468.86 0.67 9.21
1,467.85 0.31 0.78 1,468.36 0.52 3.86 1,468.87 0.67 9.34
1,467.86 0.32 0.81 1,468.37 0.53 3.94 1,468.88 0.68 947
1,467.87 0.32 0.85 1,468.38 0.53 4.03 1,468.89 0.68 9.61
1,467.88 0.33 0.89 1,468.39 0.53 411 1,468.90 0.68 9.74
1,467.89 0.33 0.94 1,468.40 0.54 4.20 1,468.91 0.68 9.88
1,467.90 0.34 0.98 1,468.41 0.54 4,29 1,468.92 0.69 10.02
1,467.91 0.34 1.02 1,468.42 0.54 4.37 1,468.93 0.69 10.16
1,467.92 0.35 1.07 1,468.43 0.55 4.46 1,468.94 0.69 10.30
1,467.93 0.35 1.11 1,468.44 0.55 4.55 1,468.95 0.70 10.44
1,467.94 0.36 1.16 1,468.45 0.55 4.64 1,468.96 0.70 10.58
1,467.95 0.36 1.20 1,468.46 0.56 474 1,468.97 0.70 10.72
1,467.96 0.37 1.26 1,468.47 0.56 4.83 1,468.98 0.70 10.87
1,467.97 0.37 1.30 1,468.48 0.56 4.92 1,468.99 0.71 11.01
1,467.98 0.38 1.35 1,468.49 0.56 5.02 1,469.00 0.71 11.16
1,467.99 0.38 1.40 1,468.50 0.57 5.1
1,468.00 0.39 1.45 1,468.51 0.57 5.21




TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)
Node Name: TS-CCN-1.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No  Is the system lined?

3.53 ac A = Area draining to the practice

0.05 ac A; = Impervious area draining to the practice

19.6 minutes T, = Time of Concentration
W[SvintI Bl | = percent impervious area draining to the practice, in decimal form
10111 SRl R v = Runoff coefficient = 0.05 + (0.9 x I)
ac-in WQV=1"xRvx A
cf WQV conversion (ac-in x 43,560 sf/ac x 1t/12”)
inches P = amount of rainfall. For WQF in NH, P =1".
inches Q = water quality depth. Q =WQV/A
Bttt I CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q* + 1.25*Q*P] *%)
inches S = potential maximum retention. S = (1000/CN) - 10
inches Ia = initial abstraction. Ia=0.2S

cfs/mi*/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-II and 4-1I1
WQF =q, x WQV. Conversion: to convert "cfs/mi*/in * ac-in" to "cfs" multiply by 1mi’*/640ac

100.00 feet L = swale length ! < >100'
4.00 feet w = bottom of the swale width” € 0-8feet’
2,049.37 feet Egiwr = elevation of SHWT. If none found, use the lowest elev. of test pit
2,053.00 feet Egmy = elevation of the bottom of the practice < > Eguwr
3.0:1 SSriguT = right Side slope < >3:1
3.0:1 SS, grr = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form® < 0.005 - .05
1.2 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

(IR ERRT1 S d must be < 4", therefore Manning's n = 0.15

0.43 ft’ Cross-sectional area check (assume trapezoidal channel)

4.63 feet Check wetted perimeter

0.06 cfs WOQF et € WQF .. = WQF

1% Percent difference between WQF .., and WQF 3 < +/-10%
IPAR LIl HR T = hydraulic residence time during the WQF € >10 min
2,053.94 ft Peak elevation of the 10-year storm event

2,054.50 ft Elevation of the top of the swale
YES 10 peak elevation < the top of swale € yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than &'

3. If > 0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF 4.« & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT > 40"

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment 2S: TS-CCN-1.0

Runoff = 3.43cfs@ 12.29 hrs, Volume= 0.380 af, Depth= 1.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
* 2,039 96 Gravel
120,111 70 Woods, Good, HSG C
31,513 71 Meadow, non-grazed, HSG C
153,663 71 Weighted Average
153,663 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

15.0 100 0.0620 0.1 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
4.1 470 0.1450 1.90 Shallow Concentrated Flow, B

Woodland Kv= 5.0 fps

0.5 200 0.1330 6.78 10.17 Trap/Vee/Rect Channel Flow, C
Bot.W=2.00' D=0.50' Z=2.0 /' Top.W=4.00'
n=0.040 Mountain streams

19.6 770 Total

Summary for Reach 1R: TS-CCN-1.0

Inflow Area = 3.528 ac, 0.00% Impervious, Inflow Depth = 1.29" for 10 yr event
Inflow = 3.43cfs@ 12.29 hrs, Volume= 0.380 af
Outflow = 3.35cfs@ 12.39 hrs, Volume= 0.380 af, Atten=2%, Lag= 5.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.52 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 0.17 fps, Avg. Travel Time= 9.6 min

Peak Storage= 642 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.94'
Bank-Full Depth= 1.50", Capacity at Bank-Full= 8.60 cfs

4.00' x 1.50" deep channel, n=0.150

Side Slope Z-value= 3.0 '/ Top Width= 13.00'
Length= 100.0" Slope= 0.0050 '/

Inlet Invert= 2,053.00', Outlet Invert=2,052.50'




Chapter 4

Graphical Peak Dischage Method

Technical Release 56
Urban Hydrology for Small Watersheds

Exhibit 4-III Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
T
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Stage-Discharge for Reach 1R: TS-CCN-1.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
2,053.00 0.00 0.00 2,053.53 0.38 1.13 2,054.06 0.56 4.25
2,053.01 0.03 0.00 2,053.54 0.39 147 2,054.07 0.56 4.33
2,053.02 0.05 0.00 2,053.55 0.39 1.21 2,054.08 0.56 4.41
2,053.03 0.07 0.01 2,053.56 0.39 1.25 2,054.09 0.57 4.49
2,053.04 0.08 0.01 2,053.57 0.40 1.29 2,054.10 0.57 4.57
2,053.05 0.09 0.02 2,053.58 0.40 1.34 2,054.11 0.57 4.66
2,053.06  0.10 0.03 2,053.59 0.41 1.38 2,054.12 0.58 4.74
2,053.07 0.1 0.03 2,053.60 0.41 1.42 2,054.13 0.58 4.83
2,053.08 0.12 0.04 2,053.61 0.41 1.47 2,054.14 0.58 4.91
i 2,063.09 013 0.05 2,053.62 0.42 1.51 2,054.15 0.58 5.00
.o [2053.10 _ 0.14 0.0@] 2,053.83 0.42 1.56 2,054.16 0.59 5.09
"2,063.17 0.15 0.07 2,053.64 0.42 1.61 2,054.17 0.59 5,17
2,053.12 0.16 0.08 2,053.65 0.43 1.65 2,054.18 0.59 5.26
2,053.13  0.17 0.10 2,053.66 0.43 1.70 2,054.19 0.59 5.35
2,053.14  0.18 0.11 2,053.67 0.43 1.75 2,054.20 0.60 5.45
2,053.15  0.18 0.12 2,053.68 0.44 1.80 2,054.21 0.60 5.54
2,053.16 0.19 0.14 2,053.69  0.44 1.85 2,064.22 0.60 563
2,053.17 0.20 0.15 2,053.70 045 1.90 2,0564.23 0.61 572
2,053.18 0.21 0.17 2,053.71 0.45 1.95 2,054.24 0.61 582
2,053.19  0.21 0.18 2,053.72 0.45 2.01 2,054.25 0.61 591
2,053.20 0.22 0.20 2,053.73 0.46 2.06 2,054.26 0.61 6.01
2,053.21 0.23 0.22 2,053.74 0.46 2.1 2,054.27 0.62 6.11
2,053.22 0.23 0.24 2,053.75 0.46 247 2,054.28 0.62 6.21
2,053.23  0.24 0.26 2,053.76 0.47 2.22 2,054.29 0.62 6.31
2,053.24 0.24 0.28 2,053.77 047 2.28 2,054.30 0.62 6.41
2,053.25 0.25 0.30 2,053.78 0.47 2.34 2,054.31 0.63 6.51
2,053.26 0.26 0.32 2,053.79 0.48 2.39 2,054.32 0.63 6.61
2,053.27 026 0.34 2,053.80 048 2.45 2,054.33 0.63 6.71
2,053.28 0.27 0.36 2,053.81 0.48 2.51 2,054.34 0.83 6.82
2,053.29 0.27 0.38 2,053.82 0.49 2.67 205435 0.64 6.92
2,053.30 0.28 0.41 2,053.83 0.49 2.63 2,054.36 0.64 7.03
2,053.31 0.28 0.43 2,053.84 0.49 2.69 2,054.37 0.64 7.13
2,053.32 0.29 0.46 2,053.85 0.49 2.76 2,054.38 0.64 7.24
2,053.33 0.29 0.48 2,053.86 0.50 2.82 2,054.39 0.65 7.35
2,053.34 0.30 0.51 2,053.87 0.50 2.88 2,054.40 065 7.46
2,053.35 0.30 0.54 2,053.88 0.50 2.95 2,054.41 0.65 7.57
2,053.36  0.31 0.56 2,053.89 0.51 3.01 2,054.42 0.65 7.68
2,053.37 0.31 0.59 2,053.90 0.51 3.08 2,054.43 0.66 7.79
2,053.38 0.32 0.62 2,053.91 0.51 315 2,054.44 066 7.90
2,053.39  0.32 0.865 2,053.92 0.52 3.21 2,054.45 0.66 8.02
2,053.40 0.33 0.68 2,053.93 0.52 3.28 2,054.46 066 8.13
2,053.41 0.33 0.71 2,053.94 0.52 3:35 2,054.47 067 8.25
2,053.42 0.34 0.74 2,053.95 0.53 3.42 2,054.48 0.67 8.37
2,053.43 0.34 0.77 2,053.96 0.53 3.49 2,054.49 067 8.48
2,053.44 0.34 0.81 2,053.97 0.53 3.56 2,054.50 0.67 8.60
2,053.45 0.35 0.84 2,053.98 0.53 3.64
2,053.46 0.35 0.87 2,053.99 0.54 3.71
2,053.47 0.36 0.91 2,054.00 0.54 3.78
2,053.48 0.36 0.94 2,054.01 0.54 3.86
2,053.49  0.37 0.98 2,054.02 055 3.94
2,053.50 0.37 1.02 2,054.03 055 4.01
2,053.51 0.37 1.06 2,054.04 0.55 4.09
2,053.52 0.38 1.09 2,054.05 0.56 417




TREATMENT SWALE DESIGN CRITERIA (Env-Wq 1508.07)
Node Name: TS-CCN-2.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No  Is the system lined?
1.94 ac A = Area draining to the practice
0.25 ac A; = Impervious area draining to the practice
14.3 minutes T, = Time of Concentration
W[SvintI Bl | = percent impervious area draining to the practice, in decimal form
10111 SRl R v = Runoff coefficient = 0.05 + (0.9 x I)
ac-in WQV=1"xRvx A
cf WQV conversion (ac-in x 43,560 sf/ac x 1t/12”)
inches P = amount of rainfall. For WQF in NH, P =1".
inches Q = water quality depth. Q =WQV/A
Bttt I CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q* + 1.25*Q*P] *%)
inches S = potential maximum retention. S = (1000/CN) - 10
inches Ia = initial abstraction. Ia=0.2S
cfs/mi*/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-II and 4-I11
WQF =q, x WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac

120.00 feet L = swale length ! < >100'
6.00 feet w = bottom of the swale width” € 0-8feet’
1,939.67 feet Egiwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,942.50 feet Egmy = elevation of the bottom of the practice < > Eguwr
3.0:1 SSriguT = right Side slope < >3:1
3.0:1 SS, grr = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form® < 0.005 - .05
1.9 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

(IR ERRT1 S d must be < 4", therefore Manning's n = 0.15

1.04 ft’ Cross-sectional area check (assume trapezoidal channel)
7.01 feet Check wetted perimeter

0.20 cfs WOQF o € WQF ¢peck = WQF

4% Percent difference between WQF .., and WQF 3 < +/-10%
IBEN LIl HR T = hydraulic residence time during the WQF € >10 min
1,943.31 ft Peak elevation of the 10-year storm event

1,944.00 ft Elevation of the top of the swale
YES 10 peak elevation < the top of swale € yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than &'

3. If > 0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF 4.« & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT > 28"

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment 3S: TS-CCN-2.0

Runoff = 3.63cfs@ 12.21 hrs, Volume= 0.341 af, Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description

20,714 70 Woods, Good, HSG C
8,409 71 Meadow, non-grazed, HSG C
* 1,399 96 Gravel
31,362 77 Woods, Good, HSG D
33,791 78 Meadow, non-grazed, HSG D

* 9,531 96 Gravel
105,206 77 Weighted Average
105,206 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

12.3 100 0.1020 0.14 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
0.3 81 0.3470 412 Shallow Concentrated Flow, B

Short Grass Pasture Kv=7.0 fps

0.9 329 0.1020 5.94 8.91 Trap/Vee/Rect Channel Flow, C Ditch
Bot.W=2.00' D=0.50' Z=2.0 /' Top.W=4.00'
n= 0.040

0.1 60 0.0330 8.29 10.17 Pipe Channel, D CV-CCN-2.4
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31"
n= 0.015 Corrugated PE, smooth interior

0.7 78 0.0090 1.76 2.65 Trap/Vee/Rect Channel Flow, E Ditch
Bot.W=2.00' D=0.50' Z=2.0 /' Top.W=4.00'
n= 0.040

14.3 648 Total

Summary for Reach 4R: TS-CCN-2.0

Inflow Area = 2.415ac, 0.00% Impervious, Inflow Depth = 1.70" for 10 yr event
Inflow = 3.63cfs@ 12.21 hrs, Volume= 0.341 af
Outflow = 3.41cfs@ 12.32 hrs, Volume= 0.341 af, Atten=6%, Lag= 7.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.51 fps, Min. Travel Time= 4.0 min
Avg. Velocity = 0.14 fps, Avg. Travel Time= 14.1 min

Peak Storage= 819 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth= 1.50", Capacity at Bank-Full=11.16 cfs
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6.00' x 1.50' deep channel, n=0.150

Side Slope Z-value= 3.0 '/ Top Width= 15.00'
Length= 120.0" Slope= 0.0050 '/

Inlet Invert= 1,942.50', Outlet Invert=1,941.90'




Chapter 4 Graphical Peak Dischage Method Technical Release 55
Urban Hydrology for Small Watersheds

Exhibit 4-TII Unit peal discharge (g,) for NRCS (SCS) type III rainfall distribution
—
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Stage-Discharge for Reach 4R: TS-CCN-2.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,942.50 0.00 0.00 1,943.03 0.40 1.61 1,943.56 0.59 5.71
1,942.51 0.03 0.00 1,943.04 0.40 1.66 1,943.57 0.59 5.81
1,942.52 0.05 0.01 1,943.05 0.41 1.72 1,943.58 0.59 5.91
1,942.53 0.07 0.01 1,943.06 0.41 1.77 1,843.59 0.60 6.02
1,942.54 0.08 0.02 1,943.07 0.42 1.83 1,943.60 0.60 6.12
1,942.55 0.09 0.03 1,943.08 0.42 1.89 1,943.61 0.60 6.23
1,942.56 0.11 0.04 1,943.09 0.42 1.94 1,943.62 0.60 6.34
1,942.57 0.12 0.05 1,943.10 0.43 2.00 1,943.63 0.61 6.44
1,942.58 0.13 0.06 1,943.11 0.43 2.06 1,943.64 0.61 6.55
1,942.59 0.14 0.08 1,943.12 0.44 213 1,943.65 0.61 6.66
1,942.60 0.15 0.09 1,943.13 0.44 2.19 1,943.66 0.62 6.77
1,942.61 0.15 0.11 1,943.14 0.44 2.25 1,943.67 0.62 6.89
1,942.62 0.16 0.12 1,843.15 0.45 2.31 1,943.68 0.62 7.00
1,942.63 0.17 0.14 1,943.16 0.45 2.38 1,943.69 0.62 7.11
1,942.64 0.18 0.186 1,843.17 0.46 2.44 1,943.70 0.63 7.23
B"W 1,943.18 0.46 2.51 1,843.71 0.63 7.34
ol 1.942.66 0.20 0.20 1,943.19 0.46 2.58 1,843.72 0.63 7.46
1,942.67 0.20 0.23 1,943.20 0.47 2.65 1,843.73 0.64 7.58
1,942.68 0.21 0.25 1,943.21 0.47 2.72 1,843.74 0.64 7.70
1,942.69 0.22 0.27 1,943.22 0.47 2.79 1,943.75 0.64 7.82
1,942.70 0.22 0.30 1,943.23 0.48 2.86 1,943.76 0.64 7.94
1,942.71 0.23 0.32 1,943.24 0.48 2.93 1,943.77 0.65 8.06
1,942.72 0.24 0.35 1,943.25  0.48 3.00 1,943.78 0.65 8.19
1,042.73 0.24 0.38 1,943.26  0.49 3.07 1,943.79 0.65 8.31
1,942.74 0.25 0.40 1,943.27 049 3.15 1,943.80 0.66 8.43
1,942.75 0.26 0.43 1,943.28 050 3.22 1,943.81 0.66 8.56
1,942.76 0.26 0.46 1,843.29 0.50 3.30 1,943.82 0.66 8.69
1,942.77 0.27 0.50 1,943.30 0.50 3.38 1,943.83 0.66 8.82
1,942.78 0.28 0.53 1,843.31 0.51 3.46 1,943.84 0.67 8.95
1,942.79 0.28 0.56 1,943.32 0.51 3.53 1,943.85 0.67 9.08
1,942.80 0.29 0.59 1,943.33 0.51 3.61 1,943.86 0.67 9.21
1,942.81 0.29 0.63 1,943.34 0.52 3.89 1,943.87 0.67 9.34
1,942.82 0.30 0.66 1,943.35 0.52 3.78 1,943.88  0.68 9.47
1,942.83 0.30 0.70 1,943.36 0.52 3.86 1,943.89  0.68 9.61
1,942.84 0.31 0.74 1,943.37 0.53 3.94 1,943.90  0.68 9.74
1,942.85 0.31 0.78 1,943.38 0.53 4.03 1,843.91 0.68 9.88
1,942.86 0.32 0.81 1,943.39 0.53 4.11 1,943.92 0.69 10.02
1,942.87 0.32 0.85 1,943.40 0.54 4.20 1,943.93 0.69 10.16
1,942.88 0.33 0.89 1,943.41 0.54 4.29 1,943.94 069 10.30
1,942.89 0.33 0.94 1,943.42 054 4.37 1,943.95 0.70 10.44
1,942.90 0.34 0.98 1,94343  0.55 4.48 1,943.96  0.70 10.58
1,942.91 0.34 1.02 1,943.44 055 4.55 1,943.97  0.70 10.72
1,942.92 0.35 1.07 1,943.45  0.55 4.64 1,943.98 0.70 10.87
1,842.93 0.35 1.11 1,943.46  0.56 4.74 1,943.99  0.71 11.01
1,942.94 0.36 1.16 1,843.47  0.56 4.83 1,944.00 0.71 11.16
1,942.95 0.36 1.20 1,943.48 0.56 4.92
1,942.96 0.37 1.25 1,943.49 0.56 5.02
1,942.97 0.37 1.30 1,943.50 0.57 5.11
1,942.98 0.38 1.35 1,943.51 0.57 5.21
1,942.99 0.38 1.40 1,943.52 0.57 5.31
1,943.00 0.39 1.45 1,943.53 0.58 5.41
1,943.01 0.39 1.50 1,943.54 0.58 5.50
1,943.02 0.39 1.55 1,943.55  0.58 5.61




TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)
Node Name: TS-CEC-1.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Isthe system lined?

1.12 ac A = Area draining to the practice
0.14 ac A, = Impervious area draining to the practice
15.4 minutes T, = Time of Concentration

[T ELN | = percent impervious area draining to the practice, in decimal form

IS Rv = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xXRvXxA

cf WQYV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

inches P = amount of rainfall. For WQF in NH, P =1".

inches Q = water quality depth. Q = WQV/A

11150l CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q? + 1.25*Q*P] °°)
inches S = potential maximum retention. S = (1000/CN) - 10

inches la = initial abstraction. la=0.2S

cfs/mi®/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-11 and 4-11I
WQF = g, X WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac

100.00 feet L = swale length * & >100'
6.00 feet w = bottom of the swale width® € 0-8feet’
feet Esnwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,821.50 feet Egtv = elevation of the bottom of the practice < > Eggwr
3.0:1 SSg et = right Side slope < >3:1
30:1 SS, g7 = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form* € 0.005 - .05
1.3 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

N ESRNTT[11 [ d must be < 4", therefore Manning's n = 0.15

0.70 ft° Cross-sectional area check (assume trapezoidal channel)

6.70 feet Check wetted perimeter

0.11 cfs WOQF ek’ € WQF ek = WQF

2% Percent difference between WQF e and WQF ° < +/-10%
NV S HRT = hydraulic residence time during the WQF < >10 min
1,821.81 ft Peak elevation of the 10-year storm event

1,823.00 ft Elevation of the top of the swale
YES Yes/No 10 peak elevation < the top of swale < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. 1f>0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF e & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT = 26"

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment 7S: TS-CEC-1.0

Runoff = 0.56 cfs @ 12.26 hrs, Volume= 0.069 af, Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
* 0.137 96 Gravel
0.532 58 Meadow, non-grazed, HSG B
0.446 55 Woods, Good, HSG B
1.115 61 Weighted Average
1.115 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (fuft)  (ft/sec) (cfs)

13.0 100 0.0890 0.13 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
1.8 248 0.2020 2.25 Shallow Concentrated Flow, B
Woodland Kv= 5.0 fps
0.5 66 0.0830 2.02 Shallow Concentrated Flow, C
Short Grass Pasture Kv=7.0 fps
0.1 36 0.0400 10.53 12.92 Pipe Channel, D

15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.013 Corrugated PE, smooth interior

15.4 450 Total
Summary for Reach 8R: TS-CEC-1.0

Inflow Area = 1.115ac, 0.00% Impervious, Inflow Depth = 0.74" for 10 yr event
Inflow = 0.56 cfs @ 12.26 hrs, Volume= 0.069 af
Outflow = 0.52cfs @ 12.46 hrs, Volume= 0.069 af, Atten=8%, Lag= 11.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.27 fps, Min. Travel Time= 6.1 min
Avg. Velocity = 0.09 fps, Avg. Travel Time= 17.6 min

Peak Storage= 189 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 1.50", Capacity at Bank-Full= 11.16 cfs

6.00' x 1.50' deep channel, n=0.150

Side Slope Z-value= 3.0/ Top Width= 15.00'
Length=100.0' Slope= 0.0050 '/

inlet Invert= 1,821.90", Outlet Invert= 1,821.40'
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Chapter 4 Graphical Peak Dischage Method Technical Release 55
Urban Hydrology for Small Watersheds

Exhibit 4-III Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
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Stage-Discharge for Reach 8R: TS-CEC-1.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,821.90 0.00 0.00 1,822.43 0.40 1.61 1,822.96 0.59 5.71
1,821.91 0.03 0.00 1,822.44 0.40 1.66 1,822.97 0.59 5.81
1,821.92 0.05 0.01 1,822.45 0.41 1.72 1,822.98 0.59 5.91
1,821.93 0.07 0.01 1,822.46 0.41 1.77 1,822.99 0.60 6.02
1,821.94 0.08 0.02 1,822.47 0.42 1.83 1,823.00 0.60 6.12
1,821.95 0.09 0.03 1,822.48 0.42 1.89 1,823.01 0.60 6.23
1,821.96 0.11 0.04 1,822.49 0.42 1.94 1,823.02 0.60 6.34
1,821.97 0.12 0.05 1,822.50 0.43 2.00 1,823.03 0.61 6.44
1,821.98 0.13 0.06 1,822.51 0.43 2.06 1,823.04 0.61 6.55
1,821.99 0.14 0.08 1,822.52 0.44 213 1,823.05 0.61 6.66
1,822.00 _ 0.15 0.09 1,822.53 0.44 219 1,823.06 0.62 6.77
1,822.01 _ 0.15 01D 1,822.54 0.44 2.25 1,823.07 0.62 6.89
1,822.02 0.16 0.12 1,822.55 0.45 2.31 1,823.08 0.62 7.00
1,822.03 0.17 0.14 1,822.56 0.45 2.38 1,823.09 0.62 7.11
1,822.04 0.18 0.16 1,822.57 0.46 2.44 1,823.10 0.63 7.23
1,822.05 0.19 0.18 1,822.58 0.46 2.51 1,823.11 0.63 7.34
1,822.06 0.20 0.20 1,822.59 0.46 2.58 1,823.12 0.63 7.46
1,822.07 0.20 0.23 1,822.60 0.47 2.65 1,823.13 0.64 7.58
1,822.08 0.21 0.25 1,822.61 0.47 2.72 1,823.14 0.64 7.70
1,822.09 0.22 0.27 1,822.62 0.47 2.79 1,823.15 0.64 7.82
1,822.10 0.22 0.30 1,822.63 0.48 2.86 1,823.16 0.64 7.94
1,822.11 0.23 0.32 1,822.64 0.48 2.93 1,823.17 0.65 8.06
1,822.12 0.24 0.35 1,822.65 0.48 3.00 1,823.18 0.65 8.19
1,822.13 0.24 0.38 1,822.66 0.49 3.07 1,823.19 0.65 8.31
1,822.14 0.25 0.40 1,822.67 0.49 3.15 1,823.20 0.66 8.43
1,822.15 0.26 0.43 1,822.68 0.50 3.22 1,823.21 0.66 8.56
1,822.16 0.26 0.46 1,822.69 0.50 3.30 1,823.22 0.66 8.69
1,822.17 0.27 0.50 1,822.70 0.50 3.38 1,823.23 0.66 8.82
1,822.18 0.28 0.53 1,822.71 0.51 3.46 1,823.24 0.67 8.95
1,822.19 0.28 0.56 1,822.72 0.51 3.53 1,823.25 0.67 9.08
1,822.20 0.29 0.59 1,822.73 0.51 3.61 1,823.26 0.67 9.21
1,822.21 0.29 0.63 1,822.74 0.52 3.69 1,823.27 0.67 9.34
1,822.22 0.30 0.66 1,822.75 0.52 3.78 1,823.28 0.68 9.47
1,822.23 0.30 0.70 1,822.76 0.52 3.86 1,823.29 0.68 9.61
1,822.24 0.31 0.74 1,822.77 0.53 3.94 1,823.30 0.68 9.74
1,822.25 0.31 0.78 1,822.78 0.53 4.03 1,823.31 0.68 9.88
1,822.26 0.32 0.81 1,822.79 0.53 4.1 1,823.32 0.69 10.02
1,822.27 0.32 0.85 1,822.80 0.54 4.20 1,823.33 0.69 10.16
1,822.28 0.33 0.89 1,822.81 0.54 4.29 1,823.34 0.69 10.30
1,822.29 0.33 0.94 1,822.82 0.54 4.37 1,823.35 0.70 10.44
1,822.30 0.34 0.98 1,822.83 0.55 4.46 1,823.36 0.70 10.58
1,822.31 0.34 1.02 1,822.84 0.55 4.55 1,823.37 0.70 10.72
1,822.32 0.35 1.07 1,822.85 0.55 4.64 1,823.38 0.70 10.87
1,822.33 0.35 1.11 1,822.86 0.56 4.74 1,823.39 0.71 11.01
1,822.34 0.36 1.16 1,822.87 0.56 4.83 1,823.40 0.71 11.16
1,822.35 0.36 1.20 1,822.88 0.56 4.92
1,822.36 0.37 1.25 1,822.89 0.56 5.02
1,822.37 0.37 1.30 1,822.90 0.57 5:11
1,822.38 0.38 1.35 1,822.91 0.57 5.21
1,822.39 0.38 1.40 1,822.92 0.57 5.31
1,822.40 0.39 1.45 1,822.93 0.58 5.41
1,822.41 0.39 1.50 1,822.94 0.58 5.50
1,822.42 0.39 1.55 1,822.95 0.58 5.61




TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)
Node Name: TS-CEC-2.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Isthe system lined?

0.31 ac A = Area draining to the practice
0.07 ac A, = Impervious area draining to the practice
5.9 minutes T, = Time of Concentration

[T ELN | = percent impervious area draining to the practice, in decimal form

IS Rv = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xXRvXxA

cf WQYV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

inches P = amount of rainfall. For WQF in NH, P =1".

inches Q = water quality depth. Q = WQV/A

11150l CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q? + 1.25*Q*P] °°)
inches S = potential maximum retention. S = (1000/CN) - 10

inches la = initial abstraction. la=0.2S

cfs/mi®/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-11 and 4-11I
WQF = g, X WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac

100.00 feet L = swale length * & >100'
6.00 feet w = bottom of the swale width® € 0-8feet’
1,803.07 feet Esnwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,803.50 feet Egtm = elevation of the bottom of the practice € > Espwr
3.0:1 SSg et = right Side slope < >3:1
30:1 SS, g7 = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form® € 0.005 - .05
1.0 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

N ESRNTT[11 [ d must be < 4", therefore Manning's n = 0.15

0.53 ft° Cross-sectional area check (assume trapezoidal channel)

6.54 feet Check wetted perimeter

0.07 cfs WOQF ek’ € WQF ek = WQF

-5% Percent difference between WQF e and WQF ° < +/-10%
(VAN TV S HRT = hydraulic residence time during the WQF < >10 min
1,803.80 ft Peak elevation of the 10-year storm event

1,805.00 ft Elevation of the top of the swale
YES Yes/No 10 peak elevation < the top of swale < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. 1f>0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF e & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT > 30"

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment 9S: TS-CEC-2.0

Runoff = 0.60cfs @ 12.09 hrs, Volume= 0.044 af, Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
* 0.070 96 Gravel
0.235 71  Meadow, non-grazed, HSG C
0.004 70 Woods, Good, HSG C
0.309 77 Weighted Average
0.309 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)

5.4 100 0.1100 0.31 Sheet Flow, A
Grass: Short n=0.150 P2=2.65"
0.4 42 0.1070 1.64 Shallow Concentrated Flow, B
Woodland Kv= 5.0 fps
0.1 36 0.0140 6.23 7.64 Pipe Channel, C

15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.013 Corrugated PE, smooth interior

5.9 178 Total
Summary for Reach 10R: TS-CEC-2.0

Inflow Area = 0.309 ac, 0.00% Impervious, Inflow Depth= 1.70" for 10 yr event
Inflow = 0.60cfs @ 12.09 hrs, Volume= 0.044 af
Outflow = 0.49 cfs @ 12.26 hrs, Volume= 0.044 af, Atten=17%, Lag= 9.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.27 fps, Min. Travel Time= 6.2 min
Avg. Velocity = 0.08 fps, Avg. Travel Time=22.1 min

Peak Storage= 184 cf @ 12.16 hrs
Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 1.50", Capacity at Bank-Full= 11.16 cfs

6.00' x 1.50' deep channel, n=0.150

Side Slope Z-value= 3.0 /' Top Width= 15.00'
Length= 100.0' Slope= 0.0050 '/

Inlet Invert= 1,803.50', Outlet Invert= 1,803.00’




Chapter 4

Graphical Peak Dischage Method

Technical Release 55
Urban Hydrology for Small Watersheds

Exhibit 4-III Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
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Stage-Discharge for Reach 10R: TS-CEC-2.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,803.50 0.00 0.00 1,804.03 0.40 1.61 1,804.56 0.59 5.71
1,803.51 0.03 0.00 1,804.04 0.40 1.66 1,804.57 0.59 5.81
1,803.52 0.05 0.01 1,804.05 0.41 1.72 1,804.58 0.59 5.91
1,803.53 0.07 0.01 1,804.06 0.41 1.77 1,804.59 0.60 6.02
1,803.54 0.08 0.02 1,804.07 0.42 1.83 1,804.60 0.60 6.12
1,803.55 0.09 0.03 1,804.08 0.42 1.89 1,804.61 0.60 6.23
1,803.56 0.11 0.04 1,804.09 0.42 1.94 1,804.62 0.60 6.34
1,803.57 0.12 0.05 1,804.10 0.43 2.00 1,804.63 0.61 6.44
,jégg gg 0.13 _0.06 1,804.11 0.43 2.06 1,804.64 0.61 6.55
.803. : 08 1,804.12 0.44 213 1,804.65 0.61 6.66
1,803.60 0.15 0.09 1,804.13 0.44 2.19 1,804.66 0.62 6.77
1,803.61 0.15 0.11 1,804.14 0.44 2.25 1,804.67 0.62 6.89
1,803.62 0.16 0.12 1,804.15 0.45 2.31 1,804.68 0.62 7.00
1,803.63 0.17 0.14 1,804.16 0.45 2.38 1,804.69 0.62 7.11
1,803.64 0.18 0.16 1,804.17 0.46 2.44 1,804.70 0.63 7.23
1,803.65 0.19 0.18 1,804.18 0.46 2.51 1,804.71 0.63 7.34
1,803.66 0.20 0.20 1,804.19 0.46 2.58 1,804.72 0.63 7.46
1,803.67 0.20 0.23 1,804.20 0.47 2.65 1,804.73 0.64 7.58
1,803.68 0.21 0.25 1,804.21 0.47 2.72 1,804.74 0.64 7.70
1,803.69 0.22 0.27 1,804.22 0.47 2.79 1,804.75 0.64 7.82
1,803.70 0.22 0.30 1,804.23 0.48 2.86 1,804.76 0.64 7.94
1,803.71 0.23 0.32 1,804.24 0.48 2.93 1,804.77 0.65 8.06
1,803.72 0.24 0.35 1,804.25 0.48 3.00 1,804.78 0.65 8.19
1,803.73 0.24 0.38 1,804.26 0.49 3.07 1,804.79 0.65 8.31
1,803.74 0.25 0.40 1,804.27 0.49 3.15 1,804.80 0.66 8.43
1,803.75 0.26 0.43 1,804.28 0.50 3.22 1,804.81 0.66 8.56
1,803.76 0.26 0.46 1,804.29 0.50 3.30 1,804.82 0.66 8.69
1,803.77 0.27 0.50 1,804.30 0.50 3.38 1,804.83 0.66 8.82
1,803.78 0.28 0.53 1,804.31 0.51 3.46 1,804.84 0.67 8.95
1,803.79 0.28 0.56 1,804.32 0.51 3.53 1,804.85 0.67 9.08
1,803.80 0.29 0.59 1,804.33 0.51 3.61 1,804.86 0.67 9.21
1,803.81 0.29 0.63 1,804.34 0.52 3.69 1,804.87 0.67 9.34
1,803.82 0.30 0.66 1,804.35 0.52 3.78 1,804.88 0.68 9.47
1,803.83 0.30 0.70 1,804.36 0.52 3.86 1,804.89 0.68 9.61
1,803.84 0.31 0.74 1,804.37 0.53 3.94 1,804.90 0.68 9.74
1,803.85 0.31 0.78 1,804.38 0.53 4.03 1,804.91 0.68 9.88
1,803.86 0.32 0.81 1,804.39 0.53 4.11 1,804.92 0.69 10.02
1,803.87 0.32 0.85 1,804.40 0.54 4.20 1,804.93 0.69 10.16
1,803.88 0.33 0.89 1,804.41 0.54 4.29 1,804.94 0.69 10.30
1,803.89 0.33 0.94 1,804.42 0.54 4.37 1,804.95 0.70 10.44
1,803.90 0.34 0.98 1,804.43 0.55 4.46 1,804.96 0.70 10.58
1,803.91 0.34 1.02 1,804.44 0.55 4.55 1,804.97 0.70 10.72
1,803.92 0.35 1.07 1,804.45 0.55 4.64 1,804.98 0.70 10.87
1,803.93 0.35 1.1 1,804.46 0.56 4.74 1,804.99 0.71 11.01
1,803.94 0.36 1.16 1,804.47 0.56 4.83 1,805.00 0.71 11.16
1,803.95 0.36 1.20 1,804.48 0.56 4.92
1,803.96 0.37 1.25 1,804.49 0.56 5.02
1,803.97 0.37 1.30 1,804.50 0.57 5.11
1,803.98 0.38 1.35 1,804.51 0.57 5.21
1,803.99 0.38 1.40 1,804.52 0.57 5.31
1,804.00 0.39 1.45 1,804.53 0.58 5.41
1,804.01 0.39 1.50 1,804.54 0.58 5.50
1,804.02 0.39 1.55 1,804.55 0.58 5.61




TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)
Node Name: TS-CEC-3.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Isthe system lined?

2.34 ac A = Area draining to the practice
0.06 ac A, = Impervious area draining to the practice
16.3 minutes T, = Time of Concentration

[T ELN | = percent impervious area draining to the practice, in decimal form

IS Rv = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xXRvXxA

cf WQYV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

inches P = amount of rainfall. For WQF in NH, P =1".

inches Q = water quality depth. Q = WQV/A

11150l CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q? + 1.25*Q*P] °°)
inches S = potential maximum retention. S = (1000/CN) - 10

inches la = initial abstraction. la=0.2S

cfs/mi®/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-11 and 4-11I
WQF = g, X WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac

100.00 feet L = swale length * & >100'
7.00 feet w = bottom of the swale width® € 0-8feet’
1,821.30 feet Esnwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,822.50 feet Egtv = elevation of the bottom of the practice < > Eggwr
3.0:1 SSg et = right Side slope < >3:1
30:1 SS, g7 = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form* € 0.005 - .05
0.8 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

N ESRNTT[11 [ d must be < 4", therefore Manning's n = 0.15

0.50 ft° Cross-sectional area check (assume trapezoidal channel)

7.44 feet Check wetted perimeter

0.06 cfs WOQF ek’ € WQF ek = WQF

5% Percent difference between WQF e and WQF ° < +/-10%
(IER NV HRT = hydraulic residence time during the WQF < >10 min
Peak elevation of the 10-year storm event

Elevation of the top of the swale
Y-\ o 10 peak elevation < the top of swale < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. 1f>0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF e & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT > 27"

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment 11S: TS-CEC-3.0

Runoff = 1.28 cfs @ 12.27 hrs, Volume= 0.154 af, Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
* 0.059 96 Gravel
0.352 71 Meadow, non-grazed, HSG C
1.376 55 Woods, Good, HSG B
0.556 70 Woods, Good, HSG C
2.343 62 Weighted Average
2.343 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) (cfs)

13.0 100 0.0880 0.13 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
2.2 262 0.1530 1.96 Shallow Concentrated Flow, B

Woodland Kv=5.0 fps

0.7 247 0.0940 5.70 8.55 Trap/Vee/Rect Channel Flow, C
Bot.W=2.00' D=0.50' Z=2.0'"" Top.W=4.00"
n=0.040

0.1 42 0.0190 7.26 8.90 Pipe Channel, D
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.013 Corrugated PE, smooth interior

0.3 44 0.0110 2.86 10.74 Trap/Vee/Rect Channel Flow, E
Bot.W=6.00' D=0.50" Z=3.0"/" Top.W=9.00'
n=0.030

16.3 695 Total
Summary for Reach 12R: TS-CEC-3.0

Inflow Area = 2.343 ac, 0.00% Impervious, Inflow Depth = 0.79" for 10 yr event
Inflow = 1.28 cfs @ 12.27 hrs, Volume= 0.154 af
Outflow = 1.21cfs @ 12.42 hrs, Volume= 0.154 af, Atten=5%, Lag=9.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.35 fps, Min. Travel Time= 4.7 min
Avg. Velocity = 0.12 fps, Avg. Travel Time= 14.2 min

Peak Storage= 343 cf @ 12.34 hrs
Average Depth at Peak Storage= 0.42'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 12.45 cfs

7.00' x 1.50' deep channel, n=0.150

Side Slope Z-value= 3.0'/' Top Width= 16.00'
Length= 100.0' Slope= 0.0050 /'

inlet Invert= 1,822.50', Outlet Invert=1,822.00'
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Chapter 4 Graphical Peak Dischage Method Technical Release 55

Urban Hydrology for Small Watersheds

Exhibit 4-IIT Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
e

Unit peak discharge (a,); (esmlin)

700

600

500

400

300

200

100

80

60

40

Time of concentration (TC), (hours)

16 - cec-%0

Lo e Lo

Pl 9- =20

’\" - ﬁ}——ﬁ-‘-ﬁ- - @,‘"7_’-} ‘P/
¢ o

(210-VI-TR-55, Second Ed., June 1986) 4-7



TS-Central-CEC Type Il 24-hr 10 yr Rainfall=3.85"

Prepared by Horizons Engineering, Inc. Printed 10/31/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC Page 1

Stage-Discharge for Reach 12R: TS-CEC-3.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,822.50 0.00 0.00 1,823.03 0.41 1.84 1,823.56 0.60 6.45
1,822.51 0.03 0.00 1,823.04 0.41 1.91 1,823.57 0.60 6.56
1,822.52 0.05 0.01 1,823.05 0.41 1.97 1,823.58 0.60 6.67
1,822.53 0.07 0.01 1,823.06 0.42 2.03 1,823.59 0.61 6.79
1,822.54 0.08 0.02 1,823.07 0.42 2.10 1,823.60 0.61 6.91
1,822.55 0.09 0.03 1,823.08 0.43 2.16 1,823.61 0.61 7.02
1,822.56 0.11 0.05 1,823.09 0.43 2.23 1,823.62 0.62 7.14
82257 012 006> | 182310 043 230 | 1,82363 062 7.26
1,822.58 0.13 0.07 1,823.11 0.44 2.36 1,823.64 0.62 7.38
1,822.59 0.14 0.09 1,823.12 0.44 2.43 1,823.65 0.62 7.51
1,822.60 0.15 0.11 1,823.13 0.45 2.50 1,823.66 0.63 7.63
1,822.61 0.16 0.13 1,823.14 0.45 2.58 1,823.67 0.63 7.75
1,822.62 0.16 0.15 1,823.15 0.46 2.65 1,823.68 0.63 7.88
1,822.63 0.17 0.17 1,823.16 0.46 2.72 1,823.69 0.64 8.01
1,822.64 0.18 0.19 1,823.17 0.46 2.79 1,823.70 0.64 8.13
1,822.65 0.19 0.21 1,823.18 0.47 2.87 1,823.71 0.64 8.26
1,822.66 0.20 0.24 1,823.19 0.47 2.95 1,823.72 0.65 8.39
1,822.67 0.20 0.26 1,823.20 0.47 3.02 1,823.73 0.65 8.52
1,822.68 0.21 0.29 1,823.21 0.48 3.10 1,823.74 0.65 8.65
1,822.69 0.22 0.32 1,823.22 0.48 3.18 1,823.75 0.65 8.78
1,822.70 0.23 0.34 1,823.23 0.49 3.26 1,823.76 0.66 8.92
1,822.71 0.23 0.37 1,823.24 0.49 3.34 1,823.77 0.66 9.05
1,822.72 0.24 0.41 1,823.25 0.49 3.42 1,823.78 0.66 9.19
1,822.73 0.25 0.44 1,823.26 0.50 3.50 1,823.79 0.67 9.33
1,822.74 0.25 0.47 1,823.27 0.50 3.59 1,823.80 0.67 9.46
1,822.75 0.26 0.50 1,823.28 0.50 3.67 1,823.81 0.67 9.60
1,822.76 0.27 0.54 1,823.29 0.51 3.76 1,823.82 0.67 9.74
1,822.77 0.27 0.57 1,823.30 0.51 3.85 1,823.83 0.68 9.88
1,822.78 0.28 0.61 1,823.31 0.51 3.93 1,823.84 0.68 10.03
1,822.79 0.28 0.65 1,823.32 0.52 4.02 1,823.85 0.68 10.17
1,822.80 0.29 0.69 1,823.33 0.52 4.11 1,823.86 0.68 10.31
1,822.81 0.30 0.73 1,823.34 0.53 4.20 1,823.87 0.69 10.46
1,822.82 0.30 0.77 1,823.35 0.53 4.29 1,823.88 0.69 10.61
1,822.83 0.31 0.81 1,823.36 0.53 4.39 1,823.89 0.69 10.75
1,822.84 0.31 0.85 1,823.37 0.54 4.48 1,823.90 0.70 10.90
1,822.85 0.32 0.90 1,823.38 0.54 4.57 1,823.91 0.70 11.05
1,822.86 0.32 0.94 1,823.39 0.54 4.67 1,823.92 0.70 11.20
1,822.87 0.33 0.99 1,823.40 0.55 4.77 1,823.93 0.70 11.36
1,822.88 0.33 1.03 1,823.41 0.55 4.86 1,823.94 0.71 11.51
1,822.89 0.34 1.08 1,823.42 0.55 4.96 1,823.95 0.71 11.66
1,822.90 0.34 1.13 1,823.43 0.56 5.06 1,823.96 0.71 11.82
1,822.91 0.35 1.18 1,823.44 0.56 5.16 1,823.97 0.71 11.98
1,822.92 0.35 1.23 1,823.45 0.56 5.26 1,823.98 0.72 12.14
1,822.93 0.36 1.28 1,823.46 0.57 5.37 1,823.99 0.72 12.29
1,822.94 0.36 1.33 1,823.47 0.57 5.47 1,824.00 0.72 12.45
1,822.95 0.37 1.38 1,823.48 0.57 5.57
1,822.96 0.37 1.44 1,823.49 0.58 5.68
1,822.97 0.38 1.49 1,823.50 0.58 5.79
1,822.98 0.38 1.55 1,823.51 0.58 5.89
1,822.99 0.39 1.61 1,823.52 0.58 6.00
1,823.00 0.39 1.67 1,823.53 0.59 6.11
1,823.01 0.40 1.72 1,823.54 0.59 6.22
1,823.02 0.40 1.78 1,823.55 0.59 6.33




TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)
Node Name: TS-CEC-4.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Isthe system lined?

8.23 ac A = Area draining to the practice
0.12 ac A, = Impervious area draining to the practice
18.3 minutes T, = Time of Concentration

[T ELN | = percent impervious area draining to the practice, in decimal form

IS Rv = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xXRvXxA

cf WQYV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

inches P = amount of rainfall. For WQF in NH, P =1".

inches Q = water quality depth. Q = WQV/A

11150l CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q? + 1.25*Q*P] °°)
inches S = potential maximum retention. S = (1000/CN) - 10

inches la = initial abstraction. la=0.2S

cfs/mi®/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-11 and 4-11I
WQF = g, X WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac

100.00 feet L = swale length * & >100'
6.00 feet w = bottom of the swale width® € 0-8feet’
1,838.10 feet Esnwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,840.00 feet Egtm = elevation of the bottom of the practice € > Egpwr
3.0:1 SSg et = right Side slope < >3:1
30:1 SS, g7 = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form® € 0.005 - .05
1.6 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

N ESRNTT[11 [ d must be < 4", therefore Manning's n = 0.15

0.86 ft° Cross-sectional area check (assume trapezoidal channel)

6.85 feet Check wetted perimeter

0.15 cfs WOQF ek’ € WQF ek = WQF

4% Percent difference between WQF e and WQF ° < +/-10%
(N ITV S HRT = hydraulic residence time during the WQF < >10 min
1,841.39 ft Peak elevation of the 10-year storm event

1,841.50 ft Elevation of the top of the swale
YES Yes/No 10 peak elevation < the top of swale < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. 1f>0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF e & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT = 26"

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment 13S: TS-CEC-4.0

Runoff = 9.71cfs @ 12.27 hrs, Volume= 1.020 af, Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type 1ll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
* 2,919 96 Gravel
* 2,483 96 Gravel
16,030 71  Meadow, non-grazed, HSG C
15,943 78 Meadow, non-grazed, HSG D
150,935 70 Woods, Good, HSG C
170,058 77 Woods, Good, HSG D

358,368 74 Weighted Average
358,368 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

13.2 100 0.0850 0.13 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
4.2 702 0.3090 2.78 Shallow Concentrated Flow, B

Woodland Kv=5.0 fps

0.8 208 0.0530 4.28 6.42 Trap/Vee/Rect Channel Flow, C
Bot.W=2.00' D=0.50" Z=2.0"/" Top.W=4.00'
n=0.040

0.1 40 0.0500 11.77 14.44 Pipe Channel, D
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.013 Corrugated PE, smooth interior

18.3 1,050 Total
Summary for Reach 14R: TS-CEC-4.0

Inflow Area = 8.227 ac, 0.00% Impervious, Inflow Depth = 1.49" for 10 yr event
Inflow = 9.71cfs @ 12.27 hrs, Volume= 1.020 af
Outflow = 9.51cfs @ 12.34 hrs, Volume= 1.020 af, Atten=2%, Lag= 4.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.68 fps, Min. Travel Time= 2.5 min
Avg. Velocity = 0.21 fps, Avg. Travel Time= 7.8 min

Peak Storage= 1,409 cf @ 12.30 hrs
Average Depth at Peak Storage= 1.39'
Bank-Full Depth= 1.50", Capacity at Bank-Full= 11.16 cfs

6.00' x 1.50' deep channel, n=0.150

Side Slope Z-value= 3.0 '/ Top Width= 15.00'
Length= 100.0" Slope= 0.0050 /'

Inlet Invert= 1,840.00', Outlet Invert= 1,839.50'
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Chapter 4 Graphical Peak Dischage Method Technical Release 55
Urban Hydrology for Small Watersheds

Exhibit 4-III Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
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Stage-Discharge for Reach 14R: TS-CEC-4.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,840.00 0.00 0.00 1,840.53 0.40 1.61 1,841.06 0.59 5.71
1,840.01 0.03 0.00 1,840.54 0.40 1.66 1,841.07 0.59 5.81
1,840.02 0.05 0.01 1,840.55 0.41 1.72 1,841.08 0.59 5.91
1,840.03 0.07 0.01 1,840.56 0.41 1.77 1,841.09 0.60 6.02
1,840.04 0.08 0.02 1,840.57 0.42 1.83 1,841.10 0.60 6.12
1,840.05 0.09 0.03 1,840.58 0.42 1.89 1,841.11 0.60 6.23
1,840.06 0.11 0.04 1,840.59 0.42 1.94 1,841.12 0.60 6.34
1,840.07 0.12 0.05 1,840.60 0.43 2.00 1,841.13 0.61 6.44
1,840.08 0.13 0.06 1,840.61 0.43 2.06 1,841.14 0.61 6.55
1,840.09 0.14 0.08 1,840.62 0.44 2.13 1,841.15 0.61 6.66
1,840.10 0.15 0.09 1,840.63 0.44 2.19 1,841.16 0.62 6.77
1,840.11 0.15 0.11 1,840.64 0.44 2.25 1,841.17 0.62 6.89
1,840.12 0.16 0.12 1,840.65 0.45 2.31 1,841.18 0.62 7.00
13 017 0.14, 1,840.66 0.45 2.38 1,841.19 0.62 7.11
1,840.74 U138 0.16 1,840.67 0.46 2.44 1,841.20 0.63 7.23
1,840.15 0.19 0.18 1,840.68 0.46 2.51 1,841.21 0.63 7.34
1,840.16 0.20 0.20 1,840.69 0.46 2.58 1,841.22 0.63 7.46
1,840.17 0.20 0.23 1,840.70 0.47 2.65 1,841.23 0.64 7.58
1,840.18 0.21 0.25 1,840.71 0.47 2.72 1,841.24 0.64 7.70
1,840.19 0.22 0.27 1,840.72 0.47 2.79 1,841.25 0.64 7.82
1,840.20 0.22 0.30 1,840.73 0.48 2.86 1,841.26 0.64 7.94
1,840.21 0.23 0.32 1,840.74 0.48 2.93 1,841.27 0.65 8.06
1,840.22 0.24 0.35 1,840.75 0.48 3.00 1,841.28 0.65 8.19
1,840.23 0.24 0.38 1,840.76 0.49 3.07 1,841.29 0.65 8.31
1,840.24 0.25 0.40 1,840.77 0.49 3.15 1,841.30 0.66 8.43
1,840.25 0.26 0.43 1,840.78 0.50 3.22 1,841.31 0.66 8.56
1,840.26 0.26 0.46 1,840.79 0.50 3.30 1,841.32 0.66 8.69
1,840.27 0.27 0.50 1,840.80 0.50 3.38 1,841.33 0.66 8.82
1,840.28 0.28 0.53 1,840.81 0.51 3.46 1,841.34 0.67 8.95
1,840.29 0.28 0.56 1,840.82 0.51 3.53 1,841.35 0.67 9.08
1,840.30 0.29 0.59 1,840.83 0.51 3.61 1,841.36 0.67 9.21
1,840.31 0.29 0.63 1,840.84 0.52 3.69 1,841.37 0.67 9.34
1,840.32 0.30 0.66 1,840.85 0.52 3.78 1,841.38 0.68 9.47
1,840.33 0.30 0.70 1,840.86 0.52 3.86 1,841.39 0.68 9.61
1,840.34 0.31 0.74 1,840.87 0.53 3.94 1,841.40 0.68 9.74
1,840.35 0.31 0.78 1,840.88 0.53 4.03 1,841.41 0.68 9.88
1,840.36 0.32 0.81 1,840.89 0.53 4.11 1,841.42 0.69 10.02
1,840.37 0.32 0.85 1,840.90 0.54 4.20 1,841.43 0.69 10.16
1,840.38 0.33 0.89 1,840.91 0.54 4.29 1,841.44 0.69 10.30
1,840.39 0.33 0.94 1,840.92 0.54 4.37 1,841.45 0.70 10.44
1,840.40 0.34 0.98 1,840.93 0.55 4.46 1,841.46 0.70 10.58
1,840.41 0.34 1.02 1,840.94 0.55 4.55 1,841.47 0.70 10.72
1,840.42 0.35 1.07 1,840.95 0.55 4.64 1,841.48 0.70 10.87
1,840.43 0.35 1.11 1,840.96 0.56 4.74 1,841.49 0.71 11.01
1,840.44 0.36 1.16 1,840.97 0.56 4.83 1,841.50 0.71 11.16
1,840.45 0.36 1.20 1,840.98 0.56 4.92
1,840.46 0.37 1.25 1,840.99 0.56 5.02
1,840.47 0.37 1.30 1,841.00 0.57 5.11
1,840.48 0.38 1.35 1,841.01 0.57 5.21
1,840.49 0.38 1.40 1,841.02 0.57 5.31
1,840.50 0.39 1.45 1,841.03 0.58 5.41
1,840.51 0.39 1.50 1,841.04 0.58 5.50
1,840.52 0.39 1.65 1,841.05 0.58 5.61




TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)
Node Name: TS-CEC-5.0

Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No  Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)?
No Yes/No Isthe system lined?

524 ac A = Area draining to the practice
0.10 ac A, = Impervious area draining to the practice
16.7 minutes T, = Time of Concentration

[T ELN | = percent impervious area draining to the practice, in decimal form

IS Rv = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xXRvXxA

cf WQYV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

inches P = amount of rainfall. For WQF in NH, P =1".

inches Q = water quality depth. Q = WQV/A

11150l CN = unit peak discharge curve number. CN =1000/(10+5P+10Q-10*[Q? + 1.25*Q*P] °°)
inches S = potential maximum retention. S = (1000/CN) - 10

inches la = initial abstraction. la=0.2S

cfs/mi®/in qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-11 and 4-11I
WQF = g, X WQV. Conversion: to convert "cfs/mi%/in * ac-in" to "cfs" multiply by 1mi*/640ac

100.00 feet L = swale length * & >100'
6.00 feet w = bottom of the swale width® € 0-8feet’
1,868.27 feet Esnwr = elevation of SHWT. If none found, use the lowest elev. of test pit
1,872.00 feet Egtm = elevation of the bottom of the practice € > Egpwr
3.0:1 SSg et = right Side slope < >3:1
30:1 SS, g7 = left Side slope < >3:1
0.005 ft/ft S = slope of swale in decimal form® € 0.005 - .05
1.3 inches d = flow depth in swale at WQF (attach stage-discharge table)4 < <4"

N ESRNTT[11 [ d must be < 4", therefore Manning's n = 0.15

0.70 ft° Cross-sectional area check (assume trapezoidal channel)

6.70 feet Check wetted perimeter

0.11 cfs WOQF ek’ € WQF ek = WQF

1% Percent difference between WQF e and WQF ° < +/-10%
NV S HRT = hydraulic residence time during the WQF < >10 min
1,873.02 ft Peak elevation of the 10-year storm event

1,873.50 ft Elevation of the top of the swale
YES Yes/No 10 peak elevation < the top of swale < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. 1f>0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. The WQF e & WQF should be near equal (within 10%) to confirm that you have selected the correct
depth off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes: ESHWT > 40"

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment 15S: TS-CEC-5.0

Runoff = 543 cfs @ 12.25 hrs, Volume= 0.564 af, Depth= 1.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area(ac) CN Description

0.086 96 Gravel

0.012 96 Gravel

0.451 71 Meadow, non-grazed, HSG C
0.066 78 Meadow, non-grazed, HSG D
4.608 70 Woods, Good, HSG C

0.017 77 Woods, Good, HSG D

5.240 71  Weighted Average
5.240 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.4 100 0.1560 0.16 Sheet Flow, A

Woods: Light underbrush n=0.400 P2=2.65"

4.9 710 0.2380 2.44 Shallow Concentrated Flow, B
Woodland Kv= 5.0 fps

1.4 341 0.0510 4.20 6.30 Trap/Vee/Rect Channel Flow, C
Bot.W=2.00' D=0.50' Z=2.0"/" Top.W=4.00'
n=0.040

0.0 42 0.1070 17.22 21.13 Pipe Channel, D
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'

n= 0.013 Corrugated PE, smooth interior

16.7 1,193 Total
Summary for Reach 16R: TS-CEC-5.0

Inflow Area = 5.240 ac, 0.00% Impervious, Inflow Depth= 1.29" for 10 yr event
Inflow = 543 cfs@ 12.25 hrs, Volume= 0.564 af
Outflow = 5.30cfs @ 12.34 hrs, Volume= 0.564 af, Atten=2%, Lag= 5.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 0.57 fps, Min. Travel Time= 2.9 min
Avg. Velocity = 0.18 fps, Avg. Travel Time= 9.3 min

Peak Storage= 924 cf @ 12.29 hrs
Average Depth at Peak Storage= 1.02'
Bank-Full Depth= 1.50", Capacity at Bank-Full=11.16 cfs

6.00' x 1.50' deep channel, n=0.150

Side Slope Z-value= 3.0 /' Top Width= 15.00'
Length= 100.0" Slope= 0.0050 '/

Inlet Invert= 1,872.00', Outlet Invert=1,871.50'
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Chapter 4 Graphical Peak Dischage Method Technical Release 55
Urban Hydrology for Small Watersheds

Exhibit 4-IIT Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution

300

200

Unit peak discharge (qu), (csml/in)

100

80

60

40

—= = o= 2. = 133

(210-VI-TR-55, Second Ed., June 1986) 4-7
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Stage-Discharge for Reach 16R: TS-CEC-5.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
1,872.00 0.00 0.00 1,872.53 0.40 1.61 1,873.06 0.59 5.71
1,872.01 0.03 0.00 1,872.54 0.40 1.66 1,873.07 0.59 5.81
1,872.02 0.05 0.01 1,872.55 0.41 1.72 1,873.08 0.59 5.91
1,872.03 0.07 0.01 1,872.56 0.41 1.77 1,873.09 0.60 6.02
1,872.04 0.08 0.02 1,872.57 0.42 1.83 1,873.10 0.60 6.12
1,872.05 0.09 0.03 1,872.58 0.42 1.89 1,873.11 0.60 6.23
1,872.06 0.1 0.04 1,872.59 0.42 1.94 1,873.12 0.60 6.34
1,872.07 0.12 0.05 1,872.60 0.43 2.00 1,873.13 0.61 6.44
1,872.08 0.13 0.06 1,872.61 0.43 2.06 1,873.14 0.61 6.55
1,872.09 0.14 0.08 1,872.62 0.44 213 1,873.15 0.61 6.66
1,872.10 0.15 0.09 1,872.63 0.44 219 1,873.16 0.62 6.77
1,872.11 0.15 0.1D 1,872.64 0.44 2.25 1,873.17 0.62 6.89
1,872.12 0.16 0.12 1,872.65 0.45 2.31 1,873.18 0.62 7.00
1,872.13 0.17 0.14 1,872.66 0.45 2.38 1,873.19 0.62 7.1
1,872.14 0.18 0.16 1,872.67 0.46 2.44 1,873.20 0.63 7.23
1,872.15 0.19 0.18 1,872.68 0.46 2.51 1,873.21 0.63 7.34
1,872.16 0.20 0.20 1,872.69 0.46 2.58 1,873.22 0.63 7.46
1,872.17 0.20 0.23 1,872.70 0.47 2.65 1,873.23 0.64 7.58
1,872.18 0.21 0.25 1,872.71 0.47 2.72 1,873.24 0.64 7.70
1,872.19 0.22 0.27 1,872.72 0.47 2,79 1,873.25 0.64 7.82
1,872.20 0.22 0.30 1,872.73 0.48 2.86 1,873.26 0.64 7.94
1,872.21 0.23 0.32 1,872.74 0.48 2.93 1,873.27 0.65 8.06
1,872.22 0.24 0.35 1,872.75 0.48 3.00 1,873.28 0.65 8.19
1,872.23 0.24 0.38 1,872.76 0.49 3.07 1,873.29 0.65 8.31
1,872.24 0.25 0.40 1,872.77 0.49 3.15 1,873.30 0.66 8.43
1,872.25 0.26 0.43 1,872.78 0.50 3.22 1,873.31 0.66 8.56
1,872.26 0.26 0.46 1,872.79 0.50 3.30 1,873.32 0.66 8.69
1,872.27 0.27 0.50 1,872.80 0.50 3.38 1,873.33 0.66 8.82
1,872.28 0.28 0.53 1,872.81 0.51 3.46 1,873.34 0.67 8.95
1,872.29 0.28 0.56 1,872.82 0.51 3.53 1,873.35 0.67 9.08
1,872.30 0.29 0.59 1,872.83 0.51 3.61 1,873.36 0.67 9.21
1,872.31 0.29 0.63 1,872.84 0.52 3.69 1,873.37 0.67 9.34
1,872.32 0.30 0.66 1,872.85 0.52 3.78 1,873.38 0.68 9.47
1,872.33 0.30 0.70 1,872.86 0.52 3.86 1,873.39 0.68 9.61
1,872.34 0.31 0.74 1,872.87 0.53 3.94 1,873.40 0.68 9.74
1,872.35 0.31 0.78 1,872.88 0.53 4.03 1,873.41 0.68 9.88
1,872.36 0.32 0.81 1,872.89 0.53 4.1 1,873.42 0.69 10.02
1,872.37 0.32 0.85 1,872.90 0.54 4.20 1,873.43 0.69 10.16
1,872.38 0.33 0.89 1,872.91 0.54 4.29 1,873.44 0.69 10.30
1,872.39 0.33 0.94 1,872.92 0.54 4.37 1,873.45 0.70 10.44
1,872.40 0.34 0.98 1,872.93 0.55 4.46 1,873.46 0.70 10.58
1,872.41 0.34 1.02 1,872.94 0.55 4.55 1,873.47 0.70 10.72
1,872.42 0.35 1.07 1,872.95 0.55 4.64 1,873.48 0.70 10.87
1,872.43 0.35 1.1 1,872.96 0.56 4.74 1,873.49 0.71 11.01
1,872.44 0.36 1.16 1,872.97 0.56 4.83 1,873.50 0.71 11.16
1,872.45 0.36 1.20 1,872.98 0.56 4.92
1,872.46 0.37 1.25 1,872.99 0.56 5.02
1,872.47 0.37 1.30 1,873.00 0.57 5.11
1,872.48 0.38 1.35 1,873.01 0.57 5.21
1,872.49 0.38 1.40 1,873.02 0.57 5:31
1,872.50 0.39 1.45 1,873.03 0.58 5.41
1,872.51 0.39 1.50 1,873.04 0.58 5.50
1,872.52 0.39 1.85 1,873.05 0.58 5.61




TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)

Node Name: Wild Meadows ECA TS1.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)
no Yes/No Is the system lined?

~

0.36 ac A = Area draining to the practice
0.02 ac A= Impervious area draining to the practice
14.1 minutes = Time of Concentration

(OR[N [STel[y >INl | = percent impervious area draining to the practice, in decimal form
(O ORRV[1I[=5 Rv = Runoff coefficient = 0.05 + (0.9 x 1)
0.04 ac-in WQV=1"x RvxA
131 cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")
AN [o s SIS P = amount of rainfall. For WQF in NH, P = 1",
0.10 inches Q = water quality depth. Q = WQV/A
XT3 =5l CN = unit peak discharge curve number. CN =1000/(F-HQ—-10*G + 1.25*Q*P]°)
PRI (o [ S = potential maximum retention. S = (1000/CN) - 10
(OSSR [ola SIS | 2 = initial abstraction. la = 0.2S

270 cfs/mf/fin qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-1l and 4-11I
WQF = g, x WQV. Conversion: to convert "cfs/ffin * ac-in" to "cfs" multiply by 1nf/640ac

100.00 feet L = swale lengtH & >100'
5.00 feet w = bottom of the swale width & 0-8feet’
2,156.00 feet Enwr = elevation of SHWT. If none found, use the lowest elev. of test pit
2,157.25 feet Egy = elevation of the bottom of the practice < > Eqgwr
3.0:1 SSicut = right Side slope < >3:1
3.0:1 SSerr = left Side slope €< >3:1
0.005 ft/ft S = slope of swale in decimal fotm € 0.005 - .05
0.5 inches d = flow depth in swale at WQF (attach stage-discharge fable) < <4"

(N ESERVI[II[=59 d must be < 4", therefore Manning's n = 0.15

0.20 ft* Cross-sectional area check (assume trapezoidal channel)
5.25 feet Check wetted perimeter

0.02 cfs WOF.recre” € WQF¢peek = WQF

8% Percent difference between W@k, and WQF < +/-10%
ARGl HRT = hydraulic residence time during the WQF < > 10 min

2,158.03 ft Peak elevation of the 10-year storm event

2,159.25 ft Elevation of the top of the swale

V=S oI 10 peak elevatio< the top of swal < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. If >0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no

greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. TheWQF,..«& WQF should be near equal (within 10%) to confirm that you have selected the corre

off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes:

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment ECATS1: ECA TS-1.0

Runoff = 0.42cfs @ 12.20 hrs, Volume= 0.041 af, Depth= 1.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.20 70 Woods, Good, HSG C
0.14 71 Meadow, non-grazed, HSG C
* 0.02 96 Gravel
0.36 72 Weighted Average
0.36 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

13.6 100 0.0800 0.12 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
0.0 10 0.5000 3.54 Shallow Concentrated Flow, B

Woodland Kv= 5.0 fps

0.5 175 0.0514 6.11 24.44 Trap/Vee/Rect Channel Flow, C
Bot.W=2.00" D=1.00" Z=2.0"/" Top.W=6.00'
n= 0.040 Mountain streams

141 285 Total
Summary for Reach 13R: ECA TS-1.0

Inflow Area = 0.36 ac, 0.00% Impervious, Inflow Depth = 1.36" for 10 yr event
Inflow = 0.42cfs @ 12.20 hrs, Volume= 0.041 af
Outflow = 0.38cfs @ 12.28 hrs, Volume= 0.041 af, Atten=10%, Lag= 4.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.26 fps, Min. Travel Time= 6.5 min
Avg. Velocity = 0.08 fps, Avg. Travel Time= 19.7 min

Peak Storage= 147 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.26"
Bank-Full Depth= 2.00', Capacity at Bank-Full= 17.85 cfs

5.00' x 2.00' deep channel, n=0.150

Side Slope Z-value= 3.0 /' Top Width=17.00'
Length= 100.0" Slope= 0.0050 '/’

Inlet Invert= 2,158.25', Outlet Invert= 2,157.75'




Graphical Peak Dischage Method Technical Release 55

Chapter 4
Urban Hydrology for Small Watersheds

TS -ECA-/.O

Exhibit 4-III Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
——

Unit peak discharge (q ), (csm/in)

: — T T T 1 : - :
A 2 .4 .6 .8 1 2 4 6 8 10

40

Time of concentration (Tc), (hours)

©.235 HRS

(210-VI-TR-55, Second Ed., June 1986) 4-7



ECA_Culverts Type Il 24-hr 10 yr Rainfall=3.85"
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Stage-Discharge for Reach 13R: ECA TS-1.0

Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
2,158.25 0.00 0.00 2,168.77 0.39 1.32
2,158.26 0.03 0.00 2,158.78 0.39 1.37
2,158.27 0.05 0.01 2,158.79 0.40 1.42
2,158.28 0.07 0.01 2,158.80 0.40 1.46
2,158.29 0.08 0,02 2,158.81 0.40 1.51
2,158.30 0.09 0.02 2,158.82 0.41 1.56
2,158.31 0.10 0.03 2,158.83 0.41 1.61
2,158.32 0.12 0.04 2,158.84 0.42 1.66
2,158.33 0.13 0.05 2,158.85 0.42 1.71
2,158.34 0.14 0.06 2,158.86 0.42 1.77
2,158.35 0.14 0.08 2,158.87 0.43 1.82
2,158.36 0.15 0.09 2,158.88 0.43 1.87
2,158.37 0.16 0.10 2,158.89 0.44 1.93
2,158.38 0.17 0.12 2,158.90 0.44 1.98
2,158.39 0.18 0.14 2,158.91 0.44 2.04
2,158.40 0.19 0.15 2,158.92 0.45 2.10
2,158.41 0.19 0.17 2,158.93 0.45 2.15
2,158.42 0.20 0.19 2,158.94 0.45 2.21
2,158.43 0.21 0.21 2,158.95 0.46 2.27
2,158.44 0.22 0.23 2,158.96 0.46 2.33
2,158.45 0.22 0.25 2,158.97 0.46 2.39
2,158.46 0.23 0.27 2,158.98 0.47 2.46
2,158.47 0.24 0.29 2,158.99 0.47 2.52
2,158.48 0.24 0.32 2,159.00 0.47 2.58
2,158.49 0.25 0.34 2,159.01 0.48 2.65
2,158.50 0.25 0.37 2,159.02 0.48 2.71
2,158.51 0.26 0.39 2,159.03 0.49 2.78
2,158.52 0.27 0.42 2,159.04 0.49 2.84
2,158.53 0.27 0.44 2,159.05 0.49 2.91
2,158.54 0.28 0.47 2,159.06 0.50 2.98
2,158.55 0.28 0.50 2,159.07 0.50 3.05
2,158.56 0.29 0.53 2,159.08 0.50 3.12
2,158.57 0.29 0.56 2,159.09 0.51 3.19
2,158.58 0.30 0.59 2,159.10 0.51 3.26
2,158.59 0.30 0.62 2,159.11 0.51 3.34
2,158.60 0.31 0.66 2,159.12 0.52 3.41
2,158.61 0.31 0.69 2,159.13 0.52 3.48
2,158.62 0.32 0.72 2,159.14 0.52 3.56
2,158.63 0.32 0.76 2,159.15 0.52 3.64
2,158.64 0.33 0.79 2,159.16 0.53 3.7
2,158.65 0.33 0.83 2,159.17 0.53 3.79
2,158.66 0.34 0.87 2,159.18 0.53 3.87
2,158.67 0.34 0.90 2,169.19 0.54 3.95
2,158.68 0.35 0.94 2,159.20 0.54 4.03
2,158.69 0.35 0.98 2,159.21 0.54 4.11
2,158.70 0.36 1.02 2,159.22 0.55 419
2,158.71 0.36 1.06 2,159.23 0.55 4.28
2,158.72 0.37 1.10 2,159.24 0.55 4.36
2,158.73 0.37 1.15 2,159.25 0.56 4.45
2,158.74 0.37 1.19
2,158.75 0.38 1.23
2,158.76 0.38 1.28




TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)

Node Name: Wild Meadows ECA TS2.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)
no Yes/No Is the system lined?

~

0.63 ac A = Area draining to the practice
0.06 ac A= Impervious area draining to the practice
15.2 minutes = Time of Concentration

(0N [=Tel[y >IBl | = percent impervious area draining to the practice, in decimal form
(O V115 Rv = Runoff coefficient = 0.05 + (0.9 x 1)
0.09 ac-in WQV=1"x RvxA
310 cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")
AN [o s SIS P = amount of rainfall. For WQF in NH, P = 1",
0.14 inches Q = water quality depth. Q = WQV/A
BT8Rl CN = unit peak discharge curve number. CN =1000/(Fo-HQ—-10*G + 1.25*Q*P]°)
AR (o [ S = potential maximum retention. S = (1000/CN) - 10
(0107 s [ols SIS | 2 = initial abstraction. la = 0.2S

325 cfs/mffin qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-1l and 4-11I
WQF = g, x WQV. Conversion: to convert "cfs/ffin * ac-in" to "cfs" multiply by 1nf/640ac

100.00 feet L = swale lengtH & >100'
5.00 feet w = bottom of the swale width & 0-8feet’
2,112.83 feet Enwr = elevation of SHWT. If none found, use the lowest elev. of test pit
2,115.00 feet Egy = elevation of the bottom of the practice < > Eqgwr
3.0:1 SSicut = right Side slope < >3:1
3.0:1 SSerr = left Side slope €< >3:1
0.005 ft/ft S = slope of swale in decimal fotm € 0.005 - .05
0.8 inches d = flow depth in swale at WQF (attach stage-discharge fable) < <4"

(N ESERVI[II[=59 d must be < 4", therefore Manning's n = 0.15

0.36 ft* Cross-sectional area check (assume trapezoidal channel)
5.44 feet Check wetted perimeter

0.04 cfs WOF.recre” € WQF ek = WQF

-3% Percent difference between WQE, and WQF € +/-10%
OV HRT = hydraulic residence time during the WQF < > 10 min
2,115.37 ft Peak elevation of the 10-year storm event

2,116.50 ft Elevation of the top of the swale
V=SSRl 10 peak elevatio< the top of swal < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. If >0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. TheWQF,..«& WQF should be near equal (within 10%) to confirm that you have selected the corre

off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes:

NHDES Alteration of Terrain
Last Revised: August 2013
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Summary for Subcatchment ECATS2: ECA TS-2.0

Runoff = 0.76 cfs @ 12.22 hrs, Volume= 0.075 af, Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area(ac) CN Description
0.37 70 Woods, Good, HSG C
0.20 71  Meadow, non-grazed, HSG C
* 0.06 96 Gravel
0.63 73 Weighted Average
0.63 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
14.3 100 0.0700 0.12 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
0.9 333 0.0570 6.44 25.74 Trap/Vee/Rect Channel Flow, C
Bot.W=2.00' D=1.00" Z=2.0"'/" Top.W=6.00'
n= 0.040 Mountain streams

16.2 433 Total
Summary for Reach 14R: ECA TS-2.0

Inflow Area = 0.63 ac, 0.00% Impervious, Inflow Depth = 1.42" for 10 yr event
Inflow = 0.76 cfs @ 12.22 hrs, Volume= 0.075 af
Outflow = 0.71cfs @ 12.28 hrs, Volume= 0.075 af, Atten=7%, Lag= 4.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.32 fps, Min. Travel Time= 5.3 min
Avg. Velocity = 0.10 fps, Avg. Travel Time= 16.5 min

Peak Storage= 223 cf @ 12.28 hrs
Average Depth at Peak Storage= 0.37"
Bank-Full Depth= 2.00", Capacity at Bank-Full= 17.85 cfs

5.00' x 2.00' deep channel, n=0.150

Side Slope Z-value= 3.0'/" Top Width= 17.00'
Length= 100.0" Slope= 0.0050 '/

Inlet Invert= 2,115.50', Outlet Invert= 2,115.00'
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Stage-Discharge for Reach 14R: ECA TS-2.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge

(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
2,115.50 0.00 0.00 2,116.02 0.39 1.32 2,116.54 0.57 4.79
2,115.51 0.03 0.00 2,116.03 0.39 1.37 2,116.55 0.57 4.88
2,115.52 0.05 0.01 2,116.04 0.40 1.42 2,116.56 0.57 4.97
2,115.53 0.07 0.01 2,116.05 0.40 1.46 2,116.57 0.58 5.06
2,115.54 0.08 0.02 2,116.06 0.40 1.51 2,116.58 0.58 5.16
2,115.55 0.09 0.02 2,116.07 0.41 1.56 2,116.59 0.58 5.25
2,115.56 0.10 0.03 2,116.08 0.41 1.61 2,116.60 0.59 5.34
2,115.57 0.12 0.04 2,116.09 0.42 1.66 2,116.61 0.59 5.44
2,115.58 0.13 0.05 2,116.10 0.42 1.71 2,116.62 0.59 5.53
2,115.59 0.14 0.06 2,116.11 0.42 1.77 2,116.63 0.59 5.63
2,115.60 0.14 0.08 2,116.12 0.43 1.82 2,116.64 0.60 5.73
2,115.61 0.15 0.09 2,116.13 0.43 1.87 2,116.65 0.60 5.83
2,115.62 0.16 0.10 2,116.14 0.44 1.93 2,116.66 0.60 5.93
2,115.63 0.17 0.12 2,116.15 0.44 1.98 2,116.67 0.61 6.03
2,115.64 0.18 0.14 2,116.16 0.44 2.04 2,116.68 0.61 6.13
2,115.65 0.19 0.15 2,116.17 0.45 2.10 2,116.69 0.61 6.23
2,115.66 0.19 0.17 2,116.18 0.45 2.15 2,116.70 0.61 6.33
2,115.67 0.20 0.19 2,116.19 0.45 2.21 2,116.71 0.62 6.44
2,115.68 0.21 0.21 2,116.20 0.46 2.27 2,116.72 0.62 6.54
2,115.69 0.22 0.23 2,116.21 0.46 2.33 2,116.73 0.62 6.65
2,115.70 0.22 0.25 2,116.22 0.46 2.39 2,116.74 0.62 6.75
2,115.71 0.23 0.27 2,116.23 0.47 2.46 2,116.75 0.63 6.86
2,115.72 0.24 0.29 2,116.24 0.47 2.52 2,116.76 0.63 6.97
2,115.73 0.24 0.32 2,116.25 0.47 2.58 2,116.77 0.63 7.08
2,115.74 0.25 0.34 2,116.26 0.48 2.65 2,116.78 0.64 7.19
2,115.75 0.25 0.37 2,116.27 0.48 2.7 2,116.79 0.64 7.30
2,115.76 0.26 0.39 2,116.28 0.49 2.78 2,116.80 0.64 7.41
2,115.77 0.27 0.42 2,116.29 0.49 2.84 2,116.81 0.64 7.53
2,115.78 0.27 0.44 2,116.30 0.49 2.91 2,116.82 0.65 7.64
2,115.79 0.28 0.47 2,116.31 0.50 2.98 2,116.83 0.65 7.76
2,115.80 0.28 0.50 2,116.32 0.50 3.05 2,116.84 0.65 7.87
2,115.81 0.29 0.53 2,116.33 0.50 3.12 2,116.85 0.65 7.99
2,115.82 0.29 0.56 2,116.34 0.51 3.19 2,116.86 0.66 8.11
2,115.83 0.30 0.59 2,116.35 0.51 3.26 2,116.87 0.66 8.23
2,115.84 0.30 0.62 2,116.36 0.51 3.34 2,116.88 0.66 8.35
2,115.85 0.31 0.66 2,116.37 0.52 3.41 2,116.89 0.66 8.47
2,115.86 0.31 0.69 2,116.38 0.52 3.48 2,116.90 0.67 8.59
2,115.87 0.32 0.72 2,116.39 0.52 3.56 2,116.91 0.67 8.72
2,115.88 0.32 0.76 2,116.40 0.52 3.64 2,116.92 0.67 8.84
2,115.89 0.33 0.79 2,116.41 0.53 3.7 2,116.93 0.68 8.97
2,115.90 0.33 0.83 2,116.42 0.53 3.79 2,116.94 0.68 9.09
2,115.91 0.34 0.87 2,116.43 0.53 3.87 2,116.95 0.68 9.22
2,115.92 0.34 0.90 2,116.44 0.54 3.95 2,116.96 0.68 9.35
2,115.93 0.35 0.94 2,116.45 0.54 4.03 2,116.97 0.69 9.48
2,115.94 0.35 0.98 2,116.46 0.54 411 2,116.98 0.69 9.61
2,115.95 0.36 1.02 2,116.47 0.55 4.19 2,116.99 0.69 9.74
2,115.96 0.36 1.06 2,116.48 0.55 4.28 2,117.00 0.69 9.87
2,115.97 0.37 1.10 2,116.49 0.55 4.36 2,117.01 0.70 10.01
2,115.98 0.37 1.15 2,116.50 0.56 4.45 2,117.02 0.70 10.14
2,115.99 0.37 1.19 2,116.51 0.56 4.53 2,117.03 0.70 10.28
2,116.00 0.38 1.23 2,116.52 0.56 4.62 2,117.04 0.70 10.41
2,116.01 0.38 1.28 2,116.53 0.56 4.71 2,117.05 0.71 10.55
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Exhibit 4-ITI Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
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TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)

Node Name: Wild Meadows ECA TS3.0
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)
no Yes/No Is the system lined?

~

0.68 ac A = Area draining to the practice
0.07 ac A= Impervious area draining to the practice
13.6 minutes = Time of Concentration

(0N [=Tel[y >IBl | = percent impervious area draining to the practice, in decimal form
(O V115 Rv = Runoff coefficient = 0.05 + (0.9 x 1)
0.10 ac-in WQV=1"x RvxA
352 cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")
AN [o s SIS P = amount of rainfall. For WQF in NH, P = 1",
0.14 inches Q = water quality depth. Q = WQV/A
VBT3RSl CN = unit peak discharge curve number. CN =1000/(F-HQ—-10*G + 1.25*Q*P]°)
INCYARR (o) SIS = potential maximum retention. S = (1000/CN) - 10
(ORI o [ols SIS | 2 = initial abstraction. la = 0.2S

350 cfs/mffin qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-1l and 4-11I
WQF = g, x WQV. Conversion: to convert "cfs/ffin * ac-in" to "cfs" multiply by 1nf/640ac

100.00 feet L = swale lengtH & >100'
5.00 feet w = bottom of the swale width & 0-8feet’
2,053.00 feet Enwr = elevation of SHWT. If none found, use the lowest elev. of test pit
2,054.00 feet Egy = elevation of the bottom of the practice < > Eqgwr
3.0:1 SSicut = right Side slope < >3:1
3.0:1 SSerr = left Side slope €< >3:1
0.005 ft/ft S = slope of swale in decimal fotm € 0.005 - .05
1.0 inches d = flow depth in swale at WQF (attach stage-discharge fable) € <4"

(N ESERVI[II[=59 d must be < 4", therefore Manning's n = 0.15

0.42 ft* Cross-sectional area check (assume trapezoidal channel)
5.51 feet Check wetted perimeter

0.05 cfs WOF.recre” € WQF ek = WQF

0% Percent difference between W@k, and WQF < +/-10%
IOV HRT = hydraulic residence time during the WQF < > 10 min

2,054.39 ft Peak elevation of the 10-year storm event

2,055.00 ft Elevation of the top of the swale

V=S oI 10 peak elevatio< the top of swal < yes

1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

3. If >0.02 (2%) then check dams are required. No additional detention time is credited for check dams.

4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no

greater than 4" during the peak of the 2-yr storm, 24-hour storm event.

5. TheWQF,..«& WQF should be near equal (within 10%) to confirm that you have selected the corre

off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.

Designer's Notes:

NHDES Alteration of Terrain
Last Revised: August 2013
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Stage-Discharge for Reach 9R: ECA TS-3.0

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
2,054.50 0.00 0.00 2,055.02 0.39 1.32 2,055.54 0.57 4.79
2,054.51 0.03 0.00 2,055.03 0.39 1.37 2,055.55 0.57 4.88
2,054.52 0.05 0.01 2,055.04 0.40 1.42 2,055.56 0.57 4.97
2,054.53 0.07 0.01 2,055.05 0.40 1.46 2,055.57 0.58 5.06
2,054.54 0.08 0.02 2,055.06 0.40 1.51 2,055.58 0.58 5.16
2,054.55 0.09 0.02 2,055.07 0.41 1.56 2,055.59 0.58 5.25
2,054.56 0.10 0.03 2,055.08 0.41 1.61 2,055.60 0.59 5.34
2,054.57 0.12 0.04 2,055.09 0.42 1.66 2,055.61 0.59 5.44
2,054.58 0.13 0.05 2,055.10 0.42 1.71 2,055.62 0.59 5.53
2,054.59 0.14 0.06 2,055.11 0.42 1.77 2,055.63 0.59 5.63
2,054.60 0.14 0.08 2,055.12 0.43 1.82 2,055.64 0.60 5.73
2,054.61 0.15 0.09 2,055.13 0.43 1.87 2,055.65 0.60 5.83
2,054.62 0.16 0.10 2,055.14 0.44 1.93 2,055.66 0.60 5.93
2,054.63 0.17 0.12 2,055.15 0.44 1.98 2,055.67 0.61 6.03
2,054.64 0.18 0.14 2,055.16 0.44 2.04 2,055.68 0.61 6.13
2,054.65 0.19 0.15 2,055.17 0.45 2.10 2,055.69 0.61 6.23
2,054.66 0.19 0.17 2,055.18 0.45 2.15 2,055.70 0.61 6.33
2,054.67 0.20 0.19 2,055.19 0.45 2.21 2,055.71 0.62 6.44
2,054.68 0.21 0.21 2,055.20 0.46 227 2,055.72 0.62 6.54
2,054.69 0.22 0.23 2,055.21 0.46 2.33 2,055.73 0.62 6.65
2,054.70 0.22 0.25 2,0565.22 0.46 2.39 2,055.74 0.62 6.75
2,054.71 0.23 0.27 2,055.23 0.47 2.46 2,055.75 0.63 6.86
2,054.72 0.24 0.29 2,055.24 0.47 2.52 2,055.76 0.63 6.97
2,054.73 0.24 0.32 2,055.25 0.47 2.58 2,055.77 0.63 7.08
2,054.74 0.25 0.34 2,055.26 0.48 2.65 2,055.78 0.64 7.19
2,054.75 0.25 0.37 2,055.27 0.48 2.71 2,055.79 0.64 7.30
2,054.76 0.26 0.39 2,055.28 0.49 2.78 2,055.80 0.64 7.42
2,054.77 0.27 0.42 2,055.29 0.49 2.84 2,055.81 0.64 7.53
2,054.78 0.27 0.44 2,055.30 0.49 2.91 2,055.82 0.65 7.64
2,054.79 0.28 0.47 2,055.31 0.50 2.98 2,055.83 0.65 7.76
2,054.80 0.28 0.50 2,055.32 0.50 3.05 2,055.84 0.65 7.88
2,054.81 0.29 0.53 2,055.33 0.50 3.12 2,055.85 0.65 7.99
2,054.82 0.29 0.56 2,055.34 0.51 3.19 2,055.86 0.66 8.1
2,054.83 0.30 0.59 2,055.35 0.51 3.26 2,055.87 0.66 8.23
2,054.84 0.30 0.62 2,055.36 0.51 3.34 2,055.88 0.66 8.35
2,054.85 0.31 0.66 2,055.37 0.52 3.41 2,055.89 0.66 8.47
2,054.86 0.31 0.69 2,055.38 0.52 3.48 2,055.90 0.67 8.59
2,054.87 0.32 0.72 2,055.39 0.52 3.56 2,055.91 0.67 8.72
2,054.88 0.32 0.76 2,055.40 0.52 3.64 2,055.92 0.67 8.84
2,054.89 0.33 0.79 2,055.41 0.53 3.7 2,055.93 0.68 8.97
2,054.90 0.33 0.83 2,055.42 0.53 3.79 2,055.94 0.68 9.09
2,054.91 0.34 0.87 2,055.43 0.53 3.87 2,055.95 0.68 9.22
2,054.92 0.34 0.90 2,055.44 0.54 3.95 2,055.96 0.68 9.35
2,054.93 0.35 0.94 2,055.45 0.54 4.03 2,055.97 0.69 9.48
2,054.94 0.35 0.98 2,055.46 0.54 4.11 2,055.98 0.69 9.61
2,054.95 0.36 1.02 2,055.47 0.55 419 2,055.99 0.69 9.74
2,054.96 0.36 1.06 2,055.48 0.55 4.28 2,056.00 0.69 9.87
2,054.97 0.37 1.10 2,055.49 0.55 4.36
2,054.98 0.37 1.15 2,055.50 0.56 4.45
2,054.99 0.37 1.19 2,055.51 0.56 4.53
2,055.00 0.38 1.23 2,055.52 0.56 4.62
2,055.01 0.38 1.28 2,055.53 0.56 4.71
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ECN-75-72.0

Exhibit 4-III Unit peal discharge (q,) for NRCS (SCS) type III rainfall distribution
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Summary for Subcatchment ECATS3: ECA TS-3.0

Runoff = 0.86 cfs @ 12.20 hrs, Volume= 0.081 af, Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.39 70 Woods, Good, HSG C
0.22 71 Meadow, non-grazed, HSG C
* 0.07 96 Gravel
0.68 73 Weighted Average
0.68 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

11.5 100 0.1200 0.14 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
1.2 125 0.1200 1.73 Shallow Concentrated Flow, B

Woodland Kv= 5.0 fps

0.9 333 0.0570 6.44 25.74 Trap/Vee/Rect Channel Flow, C
Bot W=2.00' D=1.00' Z=2.0'"/" Top.W=6.00'
n= 0.040 Mountain streams

13.6 558 Total

Summary for Reach 9R: ECA TS-3.0

Inflow Area = 0.68 ac, 0.00% Impervious, Inflow Depth= 1.42" for 10 yr event
Inflow = 0.86cfs@ 12.20 hrs, Volume= 0.081 af
Qutflow = 0.79cfs @ 12.26 hrs, Volume= 0.081 af, Atten= 8%, Lag= 3.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.33 fps, Min. Travel Time= 5.1 min
Avg. Velocity = 0.10 fps, Avg. Travel Time= 16.8 min

Peak Storage= 240 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 9.87 cfs

5.00' x 1.50' deep channel, n=0.150

Side Slope Z-value= 3.0/ Top Width= 14.00'
Length= 100.0' Slope= 0.0050 "/

Inlet Invert= 2,054.50", Outlet Invert= 2,054.00'




B. Substation Interconnection Station



FILTRATION PRACTICE DESIGN CRITERIA (Env-W(q 1508.06)
Type/Node Name: Surface Filtration Pond INF1

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable

Yes Have you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.06(
1.05 ac A = Area draining to the practi%:e
0.73 ac A= Impervious area draining to the practice

[=Iel[ 1M | = percent impervious area draining to the practice, in decimal form
TS Ry = Runoff coefficient = 0.05 + (0.9 x I)

ac-in WQV=1"xRvXxA

cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

cf 25%x WQV (check calc for sediment forebay volume)

cf 75% x WQV (check calc for surface sand filter volume)
Forebay Method of Pretreatment? (not required for clean or roof runoff)
1,341 cf \ep = sediment forebay volume, if used for pretreatment € >25%WQV
2,588 sf A, = surface area of the practice
2.50 iph desien = design infiltration rafe

No Yes/No  If begien is < 0.50 iph, has an underdrain been provided?

TDRAlN =draintime =V / (/éA * IDESlGN) & < 72-hrs

#VALUE! feet Drc 1o up = depth to UD from the bottom of the filter coutse <>1
1.42 feet Drcio rock = depth to bedrock from the bottom of the filter course <>1
1.42 feet Drc 1o shwt = depth to SHWT from the bottom of the filter cotirse <>1

1.17 feet Dgtm to shwt = depth to SHWT from the bottom of the prac%ice <>2
633.50 ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)

636.50 ft Elevation of the top of the practice
10 peak elevatio< Elevation of the top of the pract € yes

630.92 feet Ec = elevation of the bottom of the filter course material

NA feet E,p = invert elevation of the underdrain (UD), if applicable
630.67 feet Erv = elevation of the bottom of the practice (i.e., bottom of the stone reservoir].
629.50 feet Eawr = elevation of SHWT (if none found, enter the lowest elevation of the test
629.50 feet Fock = elevation of bedrock (if none found, enter the lowest elevation of the tes

=

)?

Dit)
pit)

If asurface sand filter is proposed:

YES ac Drainage Area check. € <10 ac
2,922 cf V = volume of storag“e5 (attach a stage-storage table) € >75%WQV
18.0 inches B = filter course thickness < 18"
Sheet D1.4 Note what sheet in the plan set contains the filter course specification
no* Yes/No  Access grate provided? € yes
Gravel The filter shall not be covered in grass. What is covering the filter?
If an underground sand filter is proposed:
YES ac Drainage Area check. €< <10ac
cf V = volume of storage’ (attach a stage-storage table) € > 5% WQV
inches R = filter course thickness <24
Sheet Note what sheet in the plan set contains the filter course specification
Yes/No  Access grate provided? € yes




If a bioretention areais proposed:

YES ac Drainage Area no larger than 5 ac? < yes
cf V = volume of storade’ (attach a stage-storage table) < >WQV
inches Q¢ = filter course thickness € 18"
Sheet Note what sheet in the plan set contains the filter course specification
1 Pond side slopes < >2:1
Sheet Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (concrete? Asphalt? Pavers? Etc)
acres Agsp = surface area of the pervious pavement

ratio of the contributing area to the pervious surface area € 5:1

inches ¢ = filter course thickness < 12"
Sheet Note what sheet in the plan set contains the filter course spec. € 304.1 sand

1. If the practice is a tree box filter, the drainage area shall be < 0.1 acre

2. Rate of the limiting layer (either the filter course or the underlying soil). See Vol. 2 of the NH Stormwater
Manual, Ch. 2-4, for guidance on determining the infiltration rate.

3. If not within a GPA or WSIPA: SHWT/Bedrock must be at least 1 foot below the filter course material (or
an underdrain must drain the SHWT to at least one foot below the filter course material). If within a GPA or
WSIPA: SHWT must be at least two feet below the bottom of the practice OR the filter course material must
be at least twice as thick as required and the SHWT must be at least one foot below the filter course material.

4. Volume without depending on infiltration. The storage above the filter media shall not include the volume
above the outlet structure, if any.

5. The volume includes the storage above the filter but below the invert of the outlet structure (if any), the
filter media voids, and the pretreatment area.

Designer's Notes:
*Above grade or surface sand filtration does not require an access grate.

NHDES Alteration of Terrain
Last Revised: August 2013



WM_Drainage_Post_70percent substation Type lll 24-hr 50 yr Rainfall=5.59"

Prepared by Horizons Engineering, LLC (DEB) Printed 10/25/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond INF1: Filltration Pond

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) (cubic-feet) (feet) (sg-ft) (cubic-feet)
632.25 2,455 0 634.85 4,657 9,445
632.30 2,502 124 634.90 4,691 9,678
632.35 2,548 250 634.95 4,724 9,914
632.40 2,595 379 635.00 4,758 10,151
632.45 2,642 510 635.05 4,791 10,389
632.50 2,689 643 635.10 4,824 10,630
632.55 2,735 779 635.15 4,858 10,872
632.60 2,782 916 635.20 4,891 11,1156
632.65 2,829 1,057 635.25 4,924 11,361
632.70 2,875 1,199 635.30 4,958 11,608
632.75 2,922 1,344 635.35 4,991 11,857
632.80 2,969 1,492 635.40 5,024 12,107
632.85 3,016 1,641 635.45 5,058 12,359
632.90 3,062 1,793 635.50 5,091 12,613
632.95 3,109 1,947 635.55 5,125 12,868
633.00 3,156 2,104 635.60 5,158 13,125
633.05 3,202 2,263 635.65 5,191 13,384
633.10 3,249 2,424 635.70 5,225 13,644
633.15 3,296 2,588 635.75 5,258 13,906
633.20 3,343 2,754 635.80 5,291 14,170
633.25 3,389 2,922 635.85 5,325 14,436
633.30 3,436 3,093 635.90 5,358 14,703
633.35 3,483 3,266 635.95 5,392 14,971
633.40 3,529 3,441 636.00 5,425 15,242
633.45 3,676 3,619 636.05 5,541 15,516
633.50 3,623 3,799 636.10 5,657 15,796
633.55 3,670 3,981 636.15 5,773 16,082
633.60 3,716 4,166 636.20 5,889 16,373
633.65 3,763 4,353 636.25 6,005 16,671
633.70 3,810 4,542 636.30 6,121 16,974
633.75 3,856 4,734 636.35 6,237 17,283
633.80 3,903 4,928 636.40 6,353 17,597
633.85 3,950 5,124 636.45 6,469 17,918
633.90 3,997 5,323 636.50 6,585 18,244
633.95 4,043 5,524
634.00 4,090 5,727
634.05 4,123 5,932
634.10 4,157 6,139
634.15 4,190 6,348
634.20 4,224 6,558
634.25 4,257 6,770
634.30 4,290 6,984
634.35 4,324 7,199
634.40 4,357 7,416
634.45 4,390 7,635
634.50 4,424 7,855
634.55 4,457 8,077
634.60 4,491 8,301
634.65 4,524 8,526
634.70 4,557 8,753
634.75 4,591 8,982
634.80 4,624 9,212




Ground Water Recharge Rate
For Ground Water Recharge Volume GRV

By: DEB
Date: 10/15/2013
Project:  Wild Meadows

Infiltration Pond INF1

GRV Storage Volume (HydroCad Model) = 2922|cf GRV

Average Area of Pond = 3675|sf Area
Infiltration Rate (from field data)= in/hr Rate
GRV/Area= ft X 12in = in X lhr =

ft rate in/hr

Pond draw down 72 > = hr

Draw Down Time is Less than 72 hr OK

3.82



TREATMENT SWALE DESIGN CRITERIA (Env-W(q 1508.07)

Node Name: Wild M eadows Substation TS1
Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.07(b)
no Yes/No Is the system lined?

~

0.52 ac A = Area draining to the practice
0.12 ac A= Impervious area draining to the practice
8.9 minutes = Time of Concentration

(226 STl -UB | = percent impervious area draining to the practice, in decimal form
(USRI Rv = Runoff coefficient = 0.05 + (0.9 x 1)
0.13 ac-in WQV=1"x RvxA
486 cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")
AN [o s SIS P = amount of rainfall. For WQF in NH, P = 1",
0.26 inches Q = water quality depth. Q = WQV/A
eI ITT311i =l CN = unit peak discharge curve number. CN =1000/(F-HQ—-10*G + 1.25*Q*P]°)
YN oo )[R S = potential maximum retention. S = (1000/CN) - 10
(1P B s [oa SIS | 2 = initial abstraction. la = 0.2S

550 cfs/mffin qu = unit peak discharge. Obtain this value from TR-55 exhibits 4-1l and 4-11I
WQF = g, x WQV. Conversion: to convert "cfs/ffin * ac-in" to "cfs" multiply by 1nf/640ac

120.00 feet L = swale lengtH & >100'
5.00 feet w = bottom of the swale width & 0-8feet’
606.50 feet E,wr = elevation of SHWT. If none found, use the lowest elev. of test pit
606.75 feet Egy = elevation of the bottom of the practice < > Eqgwr
3.0:1 SSicut = right Side slope < >3:1
3.0:1 SSerr = left Side slope €< >3:1
0.010 ft/ft S = slope of swale in decimal fotm € 0.005 - .05
1.3 inches d = flow depth in swale at WQF (attach stage-discharge fable) € <4"

(N ESERVI[II[=59 d must be < 4", therefore Manning's n = 0.15

0.59 ft* Cross-sectional area check (assume trapezoidal channel)
5.70 feet Check wetted perimeter

0.13 cfs WOF.recre” € WQF¢peek = WQF

10% Percent difference between W@k, and WQF < +/-10%
OOV HRT = hydraulic residence time during the WQF < > 10 min
608.17 ft Peak elevation of the 10-year storm event
609.25 ft Elevation of the top of the swale
V=S oI 10 peak elevatio< the top of swal < yes
1. Any portion of the swale that is in a roadside ditch shall not count towards the swale length.
2. Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.
3. If >0.02 (2%) then check dams are required. No additional detention time is credited for check dams.
4. If a detention structure is used immediately upstream of the swale, the flow depth in the swale shall be no
greater than 4" during the peak of the 2-yr storm, 24-hour storm event.
5. TheWQF,..«& WQF should be near equal (within 10%) to confirm that you have selected the corre
off the stage-discharge table. If the depth is not accurate the HRT will be incorrect.
Designer's Notes:

NHDES Alteration of Terrain
Last Revised: August 2013
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WM_Drainage_Post_70percent substaion Type Il 24-hr 10 yr Rainfall=3.85"

Prepared by Horizons Engineering, LLC (DEB) Printed 10/15/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC

Stage-Discharge for Reach TS1: Treatment Swale 1

Elevation Velocity Discharge Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
607.95 0.00 0.00 608.47 0.55 1.87 608.99 0.80 6.78
607.96 0.03 0.00 608.48 0.55 1.94 609.00 0.81 6.91
607.97 0.07 0.01 608.49 0.56 2.00 609.01 0.81 7.03
607.98 0.09 0.02 608.50 0.57 2.07 609.02 0.82 7.16
607.99 0.11 0.02 608.51 0.57 2.14 609.03 0.82 7.29
608.00 0.13 0.03 608.52 0.58 2.21 609.04 0.82 7.42
608.01 0.15 0.05 608.53 0.58 2.28 609.05 0.83 7.56
608.02 0.16 0.06 608.54 0.59 2.35 609.06 0.83 7.69
608.03 0.18 0.08 608.55 0.59 2.42 609.07 0.84 7.83
608.04 0.19 0.09 608.56 0.60 2.50 609.08 0.84 7.96
608.05 0.20 0.1 608.57 0.60 2.57 609.09 0.84 8.10
608.06 0.22 0.13 608.58 0.61 2.65 609.10 0.85 8.24
608.07 0.23 0.15 608.59 0.62 2.73 609.11 0.85 8.38
608.08 0.24 0.17 608.60 0.62 2.80 609.12 0.86 8.52
608.09 0.25 0.19 608.61 0.63 2.88 609.13 0.86 8.67
608.10 0.26 0.22 608.62 0.63 2.96 609.14 0.86 8.81
608.11 0.27 0.24 608.63 0.64 3.05 609.15 0.87 8.96
608.12 0.28 0.27 608.64 0.64 3.13 609.16 0.87 9.10
608.13 0.29 0.29 608.65 0.65 3.21 609.17 0.88 9.25
608.14 0.30 0.32 608.66 0.65 3.30 609.18 0.88 9.40
608.15 0.31 0.35 608.67 0.66 3.38 609.19 0.88 9.55
608.16 0.32 0.38 608.68 0.66 3.47 609.20 0.89 9.70
608.17 0.33 0.42 608.69 0.67 3.56 609.21 0.89 9.86
608.18 0.34 0.45 608.70 0.67 3.65 609.22 0.89 10.01
608.19 0.35 0.48 608.71 0.68 3.74 609.23 0.90 10.17
608.20 0.36 0.52 608.72 0.68 3.84 609.24 0.90 10.33
608.21 0.37 0.55 608.73 0.69 3.93 609.25 0.91 10.49
608.22 0.38 0.59 608.74 0.69 4.02 609.26 0.91 10.65
608.23 0.38 0.63 608.75 0.70 412 609.27 0.91 10.81
608.24 0.39 0.67 608.76 0.70 4.22 609.28 0.92 10.97
608.25 0.40 0.7 608.77 0.71 4.31 609.29 0.92 11.14
608.26 0.41 0.75 608.78 0.71 4.41 609.30 0.93 11.30
608.27 0.42 0.79 608.79 0.71 4.51 609.31 0.93 11.47
608.28 0.42 0.84 608.80 0.72 4.62 609.32 0.93 11.64
608.29 0.43 0.88 608.81 0.72 4.72 609.33 0.94 11.81
608.30 0.44 0.93 608.82 0.73 482 609.34 0.94 11.98
608.31 0.44 0.97 608.83 0.73 493 609.35 0.94 12.15
608.32 0.45 1.02 608.84 0.74 5.03 609.36 0.95 12.33
608.33 0.46 1.07 608.85 0.74 5.14 609.37 0.95 12.50
608.34 0.47 1.12 608.86 0.75 5.25 609.38 0.95 12.68
608.35 0.47 1.17 608.87 0.75 5.36 609.39 0.96 12.86
608.36 0.48 1.22 608.88 0.76 5.47 609.40 0.96 13.04
608.37 0.49 1.28 608.89 0.76 5.59 609.41 0.97 13.22
608.38 0.49 1.33 608.90 0.76 5.70 609.42 0.97 13.41
608.39 0.50 1.39 608.91 0.77 5.81 609.43 0.97 13.59
608.40 0.51 1.44 608.92 0.77 5.93 609.44 0.98 13.78
608.41 0.51 1.50 608.93 0.78 6.05 609.45 0.98 13.96
608.42 0.52 1.56 608.94 0.78 6.17 609.46 0.98 14.15
608.43 0.52 1.62 608.95 0.79 6.29 609.47 0.99 14.34
608.44 0.53 1.68 608.96 0.79 6.41 609.48 0.99 14.53
608.45 0.54 1.74 608.97 0.79 6.53 609.49 0.99 14.73
608.46 0.54 1.81 608.98 0.80 6.65 609.50 1.00 14.92

L08.06 — LO7.55= o.1l' 1) =¢.32"
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Type lll 24-hr 10 yr Rainfall=3.85"
Printed 10/15/2013

Stage-Discharge for Reach TS1: Treatment Swale 1 (continued)

Elevation Velocity Discharge Elevation Velocity Discharge
(feet) (ft/sec) (cfs) (feet) (ft/sec) (cfs)
609.51 1.00 15.12 610.03 1.17 27.42
609.52 1.00 15.31 610.04 1.18 27.69
609.53 1.01 15.51 610.05 1.18 27.97
609.54 1.01 156.71 610.06 1.18 28.26
609.55 1.02 15.92 610.07 1.19 28.54
609.56 1.02 16.12 610.08 1.19 28.83
609.57 1.02 16.32 610.09 1.19 29.11
609.58 1.03 16.53 610.10 1.19 29.40
609.59 1.03 16.74 610.11 1.20 29.69
609.60 1.03 16.95 610.12 1.20 29.98
609.61 1.04 17.16 610.13 1.20 30.28
609.62 1.04 17.37 610.14 1.21 30.57
609.63 1.04 17.58 610.15 1.21 30.87
609.64 1.05 17.80 610.16 1.21 31.17
609.65 1.05 18.02 610.17 1.22 31.47
609.66 1.05 18.23 610.18 1.22 31.77
609.67 1.06 18.46 610.19 1.22 32.08
609.68 1.06 18.68 610.20 1.22 32.38
609.69 1.06 18.90
609.70 1.07 19.12
609.71 1.07 19.35
609.72 1.07 19.58
609.73 1.08 19.81
609.74 1.08 20.04
609.75 1.08 20.27
609.76 1.09 20.50
609.77 1.09 20.74
609.78 1.09 20.98
609.79 1.10 21.21
609.80 1.10 21.45
609.81 1.10 21.70
609.82 1.1 21.94
609.83 1.11 22.18
609.84 1.11 22.43
609.85 1.12 22.68
609.86 1.12 22.93
609.87 1.12 23.18
609.88 1.13 23.43
609.89 1.13 23.68
609.90 1.13 23.94
609.91 1.13 24.20
609.92 1.14 24.46
609.93 1.14 24.72
609.94 1.14 24.98
609.95 1.15 25.24
609.96 1.15 25.51
609.97 1.15 25.78
609.98 1.16 26.05
609.99 1.16 26.32
610.00 1.16 26.59
610.01 1.17 26.86
610.02 1.17 27.14




STORMWATER POND DESIGN CRITERIA (Env-Wq 1508.03)

Type/Node Name: Micro Pool Pond MP1
Enter the type of stormwater pond (e.g., Wet Pond) and the node name in the drainage analysis, if applicable

1.63 ac A = Area draining to the practice
1.25 ac A= Impervious area draining to the practice
[T UM | = percent impervious area draining to the practice, in decimal form
WlEEESM Ry = Runoff coefficient = 0.05 + (0.9 x I)
ac-in WQV=1"x Rvx A
cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12")
cf 10%x WQYV (check calc for sediment forebay and micropool volume)
cf 50%x WQV (check calc for extended detention volume)
V ¢ep = sediment forebay volume € >10%WQV
\bp = permanent pool volume (volume below the lowest invert of the outlet strucjure)
Vep = WQV - Vpp = extended detention volume € <X%' WQV
Eep = elevation of {, (attach stage-storage table)
2Qug = 2* Vegp / 24 hrs * (1hr / 3600 sec) (used to check agaigpgt,Qbelow)

& max = discharge at thegks (attach stage-discharge table) € <2Qqy
Tep= drawdown time of extended detention =28Mepmax € > 24-hrs
3.00:1 Pond side slopes €< >3:1
3.01ft Average permanent pool depth € 3-6ft
4.50 ft Maximum depth of permanent pool € <8ft
120.00ft Length of the flow path between the inlet and outlet at mid-depth
23.00 ft Average Width ([average of the top width + average bottom width]/2)

522 1 Length to Average Width ratio < >3:1

Yes Yes/No The perimeter should be curvilinear.

Yes Yes/No The inlet and outlet should be located as far apart as possible.

no Yes/No Is there a manually-controlled drain provided to dewater the pond over a 24hr period?
If no state whyorifice is set at the permanent pool elevation, which is less than 4 feet deep

debris cage What mechanism is proposed to prevent the outlet structure from clogging (applicable for
orifices/weirs with a dimension of <6”)?
624.86 ft Peak elevation of the 50-year storm event
627.00 ft Berm elevation of the pond
50 peak elevatio< the berm elevatior € yes
Qualified professional that developed the planting plan:
Name, Profession:

1. "X" varies depending on type of stormwater pond design. See NH Stormwater Manual, Vol.2, Ch.4-3,
Section 1, for the design permanent pool volumes and extended detention volumes.

Designer's Notes:

NHDES Alteration of Terrain
Last Revised: August 2013



Submerged Orifice Flow
Qmax at the Ewo

Performed By: DEB
Checked By: AC
Date: 10/14/2013
Qo = Co*Ao  2g (H-Eo) provided that (H-Eo > 0.5 D

Source: "Stormwater Collection Systems Design Handbook", Larry W. Mays, PH.D., P.H.

where Qo = orifice outflow
Co = orifice discharge coefficient 0.614 (Circular)
g = gravitational acceleration 32 ft/s2

Ao = net opening area
H = water surface stage muser input \

Eo = center elevation of orifice BLACK calculated
diameter of orifice = 1.3linches 0.11 feet
orifice elevation = 620.50]feet
water quality volume elevation
(hydrocad output) (H) = 623.40]feet
Eo = 620.55 feet
is (H-Eo > 0.5 D? 285 ft > 0.05 yes
Ao = 0.009 sf

Qo = 0.077 cfs




Z awnjop a10D apising 2277
TawnpAai0) [ |

oy O
doy €&

puod

1984 10°E = baeQ
sanjeA parenoesd  MOvld
sanjeA 1ndul Jasn a3y 4S 12 = (ealy puod Jo wonog) 109y
4S 012 = (eauy puod jo do1) doyy
doy
(ypdaq@ puod X 100V) + (2 / ydap puod) x (oqy - dory) = Breq
<T 9WN|OA 310D> <Z dWN|OA 310D 3pISINO>

doyy +10QV =10}

€T0Z/ST/0T ;e

oy :Ag paxoayd

g3a :Ag pawulopad

puod uoijuaja@ papualxgy oidi-yjdaq puod abeiany



WM_Drainage_Post_70percent substaion Type Il 24-hr 50 yr Rainfall=5.59"
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Stage-Area-Storage for Pond MP1: Miro Pool 1 (continued)

Elevation Storage Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet) (feet) (cubic-feet)
620.68 677 622.24 1,886 623.80 4,652
620.71 687 622.27 1,924 623.83 4,722
620.74 697 622.30 1,962 623.86 4,791
620.77 708 622.33 2,001 623.89 4,862
620.80 719 622.36 2,041 623.92 4,933
620.83 731 622.39 2,081 623.95 5,004
620.86 744 622.42 2,122 623.98 5,077
620.89 757 622.45 2,163 624.01 5,149
620.92 770 622.48 2,205 624.04 5,223
620.95 784 622.51 2,248 624.07 5,297
620.98 798 622.54 2,291 624.10 5,372
621.01 813 622.57 2,335 624.13 5,447
621.04 829 622.60 2,380 624.16 5,524
621.07 845 622.63 2,425 624.19 5,601
621.10 862 622.66 2,470 624.22 5,678
621.13 879 622.69 2,517 624.25 5,756
621.16 896 622.72 2,563 624.28 5,835
621.19 915 622.75 2,611 624.31 5,915
621.22 933 622.78 2,659 624.34 5,995
621.25 953 622.81 2,708 624.37 6,076
621.28 972 622.84 2,757 624.40 6,158
621.31 993 622.87 2,807 624.43 6,241
621.34 1,013 622.90 2,857 624.46 6,324
621.37 1,035 622.93 2,908 624.49 6,408
621.40 1,057 622.96 2,960 624.52 6,492
621.43 1,079 622.99 3,012 624.55 6,577
621.46 1,102 623.02 3,065 624.58 6,663
621.49 1,125 623.05 3,119 624.61 6,750
621.52 1,149 623.08 3,173 624.64 6,837
621.55 1,174 623.11 3,228 624.67 6,925
621.58 1,199 623.14 3,283 624.70 7,013
621.61 1,225 623.17 3,339 624.73 7,103
621.64 1,251 623.20 3,395 624.76 7,193
621.67 1,277 623.23 3,453 624.79 7,283
621.70 1,304 623.26 3,510 624.82 7,375
621.73 1,332 623.29 3,569 624.85 7,467
621.76 1,360 623.32 3,628 624.88 7,560
621.79 1,389 623.35 3,687 624.91 7,653
621.82 1,418 623.38 3,747 624.94 7,747
621.85 1,448 623.41 3.808 | 624.97 7,842
621.88 1,478 623.44 3,869 625.00 7,938
621.91 1,509 623.47 3,931 625.03 8,034
621.94 1,541 623.50 3,994 625.06 8,131
621.97 1,573 623.53 4,057 625.09 8,228
622.00 1,605 623.56 4,121 625.12 8,326
622.03 1,638 623.59 4,185 625.15 8,425
622.06 1,672 623.62 4,250 625.18 8,525
622.09 1,706 623.65 4,316 625.21 8,625
622.12 1,741 623.68 4,382 625.24 8,726
622.15 1,776 623.71 4,448 625.27 8,828
622.18 1,812 623.74 4,516 625.30 8,930
622.21 1,849 623.77 4,584 625.33 9,034
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Stage-Discharge for Pond MP1: Miro Pool 1 (continued)

Elevation Discharge Primary  Secondary Elevation Discharge Primary  Secondary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
622.24 0.06 0.06 0.00 623.80 0.71 0.71 0.00
622.27 0.06 0.06 0.00 623.83 0.80 0.80 0.00
622.30 0.06 0.06 0.00 623.86 0.90 0.90 0.00
622.33 0.06 0.06 0.00 623.89 0.99 0.99 0.00
622.36 0.06 0.06 0.00 623.92 1.09 1.09 0.00
622.39 0.06 0.06 0.00 623.95 1.20 1.20 0.00
622.42 0.06 0.06 0.00 623.98 1.31 1.31 0.00
622.45 0.06 0.06 0.00 624.01 1.42 1.42 0.00
622.48 0.06 0.06 0.00 624.04 1.53 1.53 0.00
622.51 0.06 0.06 0.00 624.07 1.64 1.64 0.00
622.54 0.06 0.06 0.00 624.10 1.76 1.76 0.00
622.57 0.06 0.06 0.00 624.13 1.87 1.87 0.00
622.60 0.06 0.06 0.00 624.16 1.99 1.99 0.00
622.63 0.06 0.06 0.00 624.19 2.10 210 0.00
622.66 0.06 0.06 0.00 624.22 2.21 2.21 0.00
622.69 0.06 0.06 0.00 624.25 2.32 2.32 0.00
622.72 0.07 0.07 0.00 624.28 2.42 2.42 0.00
622.75 0.07 0.07 0.00 624.31 2.52 2.52 0.00
622.78 0.07 0.07 0.00 624.34 2.62 2.62 0.00
622.81 0.07 0.07 0.00 624.37 2.70 2.70 0.00
622.84 0.07 0.07 0.00 624.40 2.76 2.76 0.00
622.87 0.07 0.07 0.00 624.43 2.84 2.84 0.00
622.90 0.07 0.07 0.00 624.46 2.92 2.92 0.00
622.93 0.07 0.07 0.00 624.49 2.99 2.99 0.00
622.96 0.07 0.07 0.00 624.52 3.07 3.07 0.00
622.99 0.07 0.07 0.00 624.55 3.14 3.14 0.00
623.02 0.07 0.07 0.00 624.58 3.21 3.21 0.00
623.05 0.07 0.07 0.00 624.61 3.28 3.28 0.00
623.08 0.07 0.07 0.00 624.64 3.34 3.34 0.00
623.11 0.07 0.07 0.00 624.67 3.4 3.41 0.00
623.14 0.07 0.07 0.00 624.70 3.47 3.47 0.00
623.17 0.07 0.07 0.00 624.73 3.54 3.54 0.00
623.20 0.07 0.07 0.00 624.76 3.60 3.60 0.00
623.23 0.07 0.07 0.00 624.79 3.66 3.66 0.00
623.26 0.07 0.07 0.00 624.82 3.72 3.72 0.00
623.29 0.07 0.07 0.00 624.85 3.78 3.78 0.00
623.32 0.07 0.07 0.00 624.88 3.84 3.84 0.00
623.35 0.07 0.07 0.00 624.91 3.89 3.89 0.00
623.38 0.07 0.07 0.00 624.94 3.95 3.95 0.00
623.41 0.08 0.08 0.00 624.97 4.01 4.01 0.00
623.44 0.08 0.08 0.00 625.00 4.06 4.06 0.00
623.47 0.10 0.10 0.00 625.03 4.11 411 0.00
623.50 0.12 0.12 0.00 625.06 417 417 0.00
623.53 0.15 0.15 0.00 625.09 4.22 4,22 0.00
623.56 0.19 0.19 0.00 625.12 4.27 4.27 0.00
623.59 0.23 0.23 0.00 625.15 4.32 4.32 0.00
623.62 0.28 0.28 0.00 625.18 4.37 4.37 0.00
623.65 0.34 0.34 0.00 625.21 4.42 4.42 0.00
623.68 0.40 0.40 0.00 625.24 4.47 4.47 0.00
623.71 0.47 0.47 0.00 625.27 4.52 4.52 0.00
623.74 0.55 0.55 0.00 625.30 4.57 4.57 0.00
623.77 0.63 0.63 0.00 625.33 4.62 4.62 0.00




C. Operation and Maintenance Building



FILTRATION PRACTICE DESIGN CRITERIA (Env-W(q 1508.06)

Type/Node Name: Operations and M aintenance Facility Filtration Pond
Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable
yes Have you reviewed the restrictions on unlined systems outlined in Env-Wq 1508.06(
465 ac A = Area draining to the practi%:e
214 ac A= Impervious area draining to the practice

| = percent impervious area draining to the practice, in decimal form
Rv = Runoff coefficient = 0.05 + (0.9 x I)

WQV=1"XRvVXA

WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

25%x WQV (check calc for sediment forebay volume)

75% x WQV (check calc for surface sand filter volume)

decimal

unitless
ac-in

cf

cf

cf

Forebay Method of Pretreatment? (not required for clean or roof runoff)
1,961 cf \ep = sediment forebay volume, if used for pretreatment € >25%WQV
2,450 sf A, = surface area of the practice
2.50 iph desien = design infiltration rafe
n/a Yes/No  If hggieniS < 0.50 iph, has an underdrain been provided?

15.4 hours TDRAlN =draintime =V / (/éA * IDESlGN) <« < 72-hrs

1,351.41 feet B = elevation of the bottom of the filter course material
n/a feet Ep = invert elevation of the underdrain (UD), if applicable

1,351.08 feet
1,350.00 feet

Erv = elevation of the bottom of the practice (i.e., bottom of the stone reservoir].

E.wr = elevation of SHWT (if none found, enter the lowest elevation of the test

=

)?

Dit)
pit)

1,348.00 feet Fock = elevation of bedrock (if none found, enter the lowest elevation of the tes
#VALUE! feet Dec 1o up = depth to UD from the bottom of the filter coutse <>1
3.41 feet Decio rock = depth to bedrock from the bottom of the filter course <>1
1.41 feet Deco shwr= depth to SHWT from the bottom of the filter codrse <>1
1.08 feet Dgtm to shwt = depth to SHWT from the bottom of the prac%ice <>2
1,356.64 ft Peak elevation of the 10-year storm event (infiltration can be used in analysis)
1,358.00 ft Elevation of the top of the practice
10 peak elevatio< Elevation of the top of the pract € yes
If asurface sand filter is proposed:
YES ac Drainage Area check. € <10 ac
8,542 cf V = volume of storag“e5 (attach a stage-storage table) € > 75%WQV
18.0 inches B = filter course thickness < 18"
Sheet D1.4 Note what sheet in the plan set contains the filter course specification
no Yes/No  Access grate provided? € yes
1" of Gravel The filter shall not be covered in grass. What is covering the filter?
If an underground sand filter is proposed:
YES ac Drainage Area check. €< <10ac
cf V = volume of storage’ (attach a stage-storage table) € > 5% WQV
inches R = filter course thickness <24
Sheet Note what sheet in the plan set contains the filter course specification
Yes/No  Access grate provided? € yes




If a bioretention areais proposed:

YES ac Drainage Area no larger than 5 ac? < yes
cf V = volume of storade’ (attach a stage-storage table) < >WQV
inches Q¢ = filter course thickness € 18"
Sheet Note what sheet in the plan set contains the filter course specification
1 Pond side slopes < >2:1
Sheet Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (concrete? Asphalt? Pavers? Etc)
acres Agsp = surface area of the pervious pavement

ratio of the contributing area to the pervious surface area € 5:1

inches ¢ = filter course thickness < 12"
Sheet Note what sheet in the plan set contains the filter course spec. € 304.1 sand

1. If the practice is a tree box filter, the drainage area shall be < 0.1 acre

2. Rate of the limiting layer (either the filter course or the underlying soil). See Vol. 2 of the NH Stormwater

Manual, Ch. 2-4, for guidance on determining the infiltration rate.

3. If not within a GPA or WSIPA: SHWT/Bedrock must be at least 1 foot below the filter course material (or
an underdrain must drain the SHWT to at least one foot below the filter course material). If within a GPA or
WSIPA: SHWT must be at least two feet below the bottom of the practice OR the filter course material must
be at least twice as thick as required and the SHWT must be at least one foot below the filter course material.

4. Volume without depending on infiltration. The storage above the filter media shall not include the volume

above the outlet structure, if any.

5. The volume includes the storage above the filter but below the invert of the outlet structure (if any), the

filter media voids, and the pretreatment area.

Designer's Notes:

NHDES Alteration of Terrain
Last Revised: August 2013
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Stage-Area-Storage for Pond 2P: Infiltration Pond

Elevation Surface Storage Elevation Surface Storage

(feet) (sqg-ft) (cubic-feet) (feet) (sg-ft) (cubic-feet)
1,353.00 2,450 0 1,353.52 2,762 1,355
1,353.01 2,456 25 1,353.53 2,768 1,383
1,353.02 2,462 49 1,353.54 2,774 1,410
1,353.03 2,468 74 1,353.55 2,780 1,438
1,353.04 2,474 98 1,353.56 2,786 1,466
1,353.05 2,480 123 1,353.57 2,792 1,494
1,353.06 2,486 148 1,353.58 2,798 1,622
1,353.07 2,492 173 1,353.59 2,804 1,550
1,353.08 2,498 198 1,353.60 2,810 1,678
1,353.09 2,504 223 1,353.61 2,816 1,606
1,353.10 2,510 248 1,353.62 2,822 1,634
1,353.11 2,516 273 1,353.63 2,828 1,663
1,353.12 2,522 298 1,353.64 2,834 1,691
1,353.13 2,528 324 1,353.65 2,840 1,719
1,353.14 2,534 349 1,353.66 2,846 1,748
1,353.15 2,540 374 1,353.67 2,852 1,776
1,353.16 2,546 400 1,353.68 2,858 1,805
1,353.17 2,552 425 1,353.69 2,864 1,833
1,353.18 2,658 451 1,353.70 2,870 1,862
1,353.19 2,564 476 1,353.71 2,876 1,891
1,353.20 2,570 502 1,353.72 2,882 1,920
1,353.21 2,576 528 1,353.73 2,888 1,948
1,353.22 2,582 554 1,353.74 2,894 1,977
1,353.23 2,588 579 1,353.75 2,900 2,006
1,353.24 2,594 605 1,353.76 2,906 2,035
1,353.25 2,600 631 1,353.77 2,912 2,064
1,353.26 2,606 657 1,353.78 2,918 2,094
1,353.27 2,612 683 1,353.79 2,924 2,123
1,353.28 2,618 710 1,353.80 2,930 2,152
1,353.29 2,624 736 1,353.81 2,936 2,181
1,353.30 2,630 762 1,353.82 2,942 2,211
1,353.31 2,636 788 1,353.83 2,948 2,240
1,353.32 2,642 815 1,353.84 2,954 2,270
1,353.33 2,648 841 1,353.85 2,960 2,299
1,353.34 2,654 868 1,353.86 2,966 2,329
1,353.35 2,660 894 1,353.87 2,972 2,359
1,353.36 2,666 921 1,353.88 2,978 2,388
1,353.37 2,672 948 1,353.89 2,984 2,418
1,353.38 2,678 974 1,353.90 2,990 2,448
1,353.39 2,684 1,001 1,353.91 2,996 2,478
1,353.40 2,690 1,028 1,353.92 3,002 2,508
1,353.41 2,696 1,055 1,353.93 3,008 2,538
1,353.42 2,702 1,082 1,353.94 3,014 2,568
1,353.43 2,708 1,109 1,353.95 3,020 2,598
1,353.44 2,714 1,136 1,353.96 3,026 2,628
1,353.45 2,720 1,163 1,353.97 3,032 2,659
1,353.46 2,726 1,190 1,353.98 3,038 2,689
1,353.47 2,732 1,218 1,353.99 3,044 2,720
1,353.48 2,738 1,245 1,354.00 3,155 2,750
1,353.49 2,744 1,273 1,354.01 3,164 2,782
1,353.50 2,750 1,300 1,354.02 3,172 2,813
1,353.51 2,756 1,328 1,354.03 3,181 2,845
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Stage-Area-Storage for Pond 2P: Infiltration Pond (continued)

Elevation Surface Storage Elevation Surface Storage

(feet) (sg-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
1,354.04 3,189 2,877 1,354.56 3,638 4,652
1,354.05 3,198 2,909 1,354.57 3,647 4,688
1,354.06 3,207 2,941 1,354.58 3,655 4,725
1,354.07 3,215 2,973 1,354.59 3,664 4,762
1,354.08 3,224 3,005 1,354.60 3,672 4,798
1,354.09 3,233 3,037 1,354.61 3,681 4,835
1,354.10 3,241 3,070 1,354.62 3,690 4,872
1,354.11 3,250 3,102 1,354.63 3,698 4,909
1,354.12 3,258 3,135 1,354.64 3,707 4,946
1,354.13 3,267 3,167 1,354.65 3,716 4,983
1,354.14 3,276 3,200 1,354.66 3,724 5,020
1,354.15 3,284 3,233 1,354.67 3,733 5,057
1,354.16 3,293 3,266 1,354.68 3,742 5,095
1,354.17 3,302 3,299 1,354.69 3,750 5,132
1,354.18 3,310 3,332 1,354.70 3,759 5,170
1,354.19 3,319 3,365 1,354.71 3,767 5,207
1,354.20 3,328 3,398 1,354.72 3,776 5,245
1,354.21 3,336 3,432 1,354.73 3,785 5,283
1,354.22 3,345 3,465 1,354.74 3,793 5,321
1,354.23 3,353 3,498 1,354.75 3,802 5,359
1,354.24 3,362 3,632 1,354.76 3,810 5,397
1,354.25 3,371 3,566 1,354.77 3,819 5,435
1,354.26 3,379 3,599 1,354.78 3,828 5,473
1,354.27 3,388 3,633 1,354.79 3,836 5,512
1,354.28 3,396 3,667 1,354.80 3,845 5,550
1,354.29 3,405 3,701 1,354.81 3,854 5,588
1,354.30 3,414 3,735 1,354.82 3,862 5,627
1,354.31 3,422 3,769 1,354.83 3,871 5,666
1,354.32 3,431 3,804 1,354.84 3,879 5,704
1,354.33 3,440 3,838 1,354.85 3,888 5,743
1,354.34 3,448 3,873 1,354.86 3,897 5,782
1,354.35 3,457 3,907 1,354.87 3,905 5,821
1,354.36 3,465 3,942 1,354.88 3,914 5,860
1,354.37 3,474 3,976 1,354.89 3,923 5,900
1,354.38 3,483 4,011 1,354.90 3,931 5,939
1,354.39 3,491 4,046 1,354.91 3,940 5,978
1,354.40 3,500 4,081 1,354.92 3,949 6,018
1,354.41 3,509 4,116 1,354.93 3,957 6,057
1,354.42 3,517 4,151 1,354.94 3,966 6,097
1,354.43 3,526 4,186 1,354.95 3,974 6,136
1,354.44 3,635 4,222 1,354.96 3,983 6,176
1,354.45 3,543 4,257 1,354.97 3,992 6,216
1,354.46 3,552 4,293 1,354.98 4,000 6,256
1,354.47 3,560 4,328 1,354.99 4,009 6,296
1,354.48 3,569 4,364 1,355.00 4,018 6,336
1,354.49 3,578 4,399 1,355.01 4,026 6,376
1,354.50 3,586 4,435 1,355.02 4,035 6,417
1,354.51 3,595 4,471 1,355.03 4,043 6,457
1,354.52 3,603 4,507 1,355.04 4,052 6,498
1,354.53 3,612 4,543 1,355.05 4,061 6,538
1,354.54 3,621 4,579 1,355.06 4,069 6,579
1,354.55 3,629 4,616 1,355.07 4,078 6,620
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Stage-Area-Storage for Pond 2P: Infiltration Pond (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sqg-ft) (cubic-feet) (feet) (sg-ft) (cubic-feet)
1,355.08 4,086 6,660 1,355.60 4,635 8,902
1,355.09 4,095 6,701 1,355.61 4,544 8,947
1,355.10 4,104 6,742 1,355.62 4,552 8,993
1,355.11 4,112 6,783 1,355.63 4,561 9,038
1,355.12 4,121 6,825 1,355.64 4,570 9,084
1,355.13 4,130 6,866 1,355.65 4,578 9,130
1,355.14 4,138 6,907 1,355.66 4,687 9,176
1,355.15 4,147 6,949 1,355.67 4,595 9,222
1,355.16 4,156 6,990 1,355.68 4,604 9,268
1,355.17 4,164 7,032 1,355.69 4,613 9,314
1,355.18 4,173 7,073 1,355.70 4,621 9,360
1,355.19 4,181 7,115 1,355.71 4,630 9,406
1,355.20 4,190 7,157 1,355.72 4,639 9,452
1,355.21 4,199 7,199 1,3565.73 4,647 9,499
1,355.22 4,207 7,241 1,355.74 4,656 9,545
1,355.23 4,216 7,283 1,355.75 4,664 9,692
1,355.24 4,225 7,325 1,355.76 4,673 9,639
1,355.25 4,233 7,368 1,355.77 4,682 9,685
1,355.26 4,242 7,410 1,355.78 4,690 9,732
1,355.27 4,250 7,452 1,355.79 4,699 9,779
1,355.28 4,259 7,495 1,355.80 4,707 9,826
1,355.29 4,268 7,638 1,355.81 4,716 9,873
1,355.30 4,276 7,580 1,355.82 4,725 9,921
1,355.31 4,285 7,623 1,355.83 4,733 9,968
-‘9‘. 1,355.32 4,293 7,666 1,355.84 4,742 10,015
© 1,355.33 4,302 7,709 1,355.85 4,751 10,063
1,355.34 4,311 7,752 1,355.86 4,759 10,110
1,355.35 4,319 7,795 1,355.87 4,768 10,158
1,355.36 4,328 7,838 1,355.88 4,777 10,206
1,355.37 4,337 7,882 1,355.89 4,785 10,253
1,355.38 4,345 7,925 1,355.90 4,794 10,301
1,355.39 4,354 7,969 1,355.91 4,802 10,349
1,355.40 4,363 8,012 1,355.92 4,811 10,397
1,355.41 4,371 8,056 1,355.93 4,820 10,446
1,355.42 4,380 8,100 1,355.94 4,828 10,494
1,355.43 4,388 8,144 1,3565.95 4,837 10,542
1,355.44 4,397 8,187 1,355.96 4,846 10,590
1,355.45 4,406 8,231 1,355.97 4,854 10,639
1,355.46 4,414 8,276 1,355.98 4,863 10,688
1,355.47 4,423 8,320 1,355.99 4,871 10,736
1,355.48 4,432 8,364 1,356.00 4,880 10,785
1,355.49 4,440 8,408 1,356.01 4,895 10,834
1,355.50 4,449 8,453 1,356.02 4,910 10,883
1,355.51 4,457 8,497 1,356.03 4,924 10,932
1,355.52 4,466 8,542 1,356.04 4,939 10,981
1,3565.53 4,475 8,587 1,356.05 4,954 11,031
1,355.54 4,483 8,631 1,356.06 4,969 11,080
1,355.55 4,492 8,676 1,356.07 4,984 11,130
1,355.56 4,500 8,721 1,356.08 4,999 11,180
1,355.57 4,509 8,766 1,356.09 5,013 11,230
1,355.58 4,518 8,811 1,356.10 5,028 11,280
1,355.59 4,526 8,857 1,356.11 5,043 11,331
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Stage-Area-Storage for Pond 2P: Infiltration Pond (continued)

Elevation Surface Storage Elevation Surface Storage

(feet) (sqg-ft) (cubic-feet) (feet) (sqg-ft) (cubic-feet)
1,356.12 5,058 11,381 1,356.64 5,829 14,212
1,356.13 5,073 11,432 1,356.65 5,844 14,270
1,356.14 5,088 11,483 1,356.66 5,859 14,329
1,356.15 5,103 11,534 1,356.67 5,874 14,388
1,356.16 5,117 11,585 1,356.68 5,889 14,446
1,356.17 5,132 11,636 1,356.69 5,904 14,505
1,356.18 5,147 11,687 1,356.70 5,918 14,564
1,356.19 5,162 11,739 1,356.71 5,933 14,624
1,356.20 5,177 11,791 1,356.72 5,948 14,683
1,356.21 5,192 11,843 1,356.73 5,963 14,743
1,356.22 5,206 11,894 1,356.74 5,978 14,802
1,356.23 5,221 11,947 1,356.75 5,993 14,862
1,356.24 5,236 11,999 1,356.76 6,007 14,922
1,356.25 5,251 12,051 1,356.77 6,022 14,982
1,356.26 5,266 12,104 1,356.78 6,037 15,043
1,356.27 5,280 12,157 1,356.79 6,052 15,103
1,356.28 5,295 12,210 1,356.80 6,067 15,164
1,356.29 5,310 12,263 1,356.81 6,081 15,224
1,356.30 5,325 12,316 1,356.82 6,096 15,285
1,356.31 5,340 12,369 1,356.83 6,111 15,346
1,356.32 5,355 12,423 1,356.84 6,126 15,408
1,356.33 5,369 12,476 1,356.85 6,141 15,469
1,356.34 5,384 12,530 1,356.86 6,156 15,530
1,356.35 5,399 12,584 1,356.87 6,170 15,592
1,356.36 5,414 12,638 1,356.88 6,185 15,654
1,356.37 5,429 12,692 1,356.89 6,200 15,716
1,356.38 5,444 12,746 1,356.90 6,215 15,778
1,356.39 5,459 12,801 1,356.91 6,230 15,840
1,356.40 5,473 12,856 1,356.92 6,245 15,902
1,356.41 5,488 12,910 1,356.93 6,260 15,965
1,356.42 5,503 12,965 1,356.94 6,274 16,028
1,356.43 5,518 13,021 1,356.95 6,289 16,090
1,356.44 5,533 13,076 1,356.96 6,304 16,153
1,356.45 5,548 13,131 1,356.97 6,319 16,216
1,356.46 5,562 13,187 1,356.98 6,334 16,280
1,356.47 5,577 13,242 1,356.99 6,349 16,343
1,356.48 5,592 13,298 1,357.00 6,363 16,407
1,356.49 5,607 13,354 1,357.01 6,378 16,470
1,356.50 5,622 13,410 1,357.02 6,393 16,534
1,356.51 5,636 13,467 1,357.03 6,408 16,598
1,356.52 5,651 13,523 1,357.04 6,423 16,662
1,356.53 5,666 13,580 1,357.05 6,437 16,727
1,356.54 5,681 13,636 1,357.06 6,452 16,791
1,356.55 5,696 13,693 1,357.07 6,467 16,856
1,356.56 5,71 13,750 1,357.08 6,482 16,920
1,356.57 5,725 13,808 1,357.09 6,497 16,985
1,356.58 5,740 13,865 1,357.10 6,512 17,050
1,356.59 5,755 13,922 1,357.11 6,526 17,116
1,356.60 5,770 13,980 1,357.12 6,541 17,181
1,356.61 5,785 14,038 1,357.13 6,556 17,246
1,356.62 5,800 14,096 1,357.14 6,571 17,312
1,356.63 5,815 14,154 1,357.15 6,586 17,378
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Stage-Area-Storage for Pond 2P: Infiltration Pond (continued)

Elevation Surface Storage Elevation Surface Storage
(feet) (sg-ft) (cubic-feet) (feet) (sg-ft) (cubic-feet)

1,357.16 6,601 17,444 1,357.68 7,260 20,817

1,357.17 6,616 17,510 1,357.69 7,268 20,876

1,357.18 6,630 17,576 1,357.70 7,277 20,935

1,357.19 6,645 17,642 1,357.71 7,286 20,994

1,357.20 6,660 17,709 1,357.72 7,294 21,053

1,357.21 6,675 17,776 1,357.73 7,303 21,112

1,357.22 6,690 17,842 1,357.74 7,311 21,171

1,357.23 6,705 17,909 1,357.75 7,320 21,231

1,357.24 6,719 17,977 1,357.76 7,329 21,290

1,357.25 6,734 18,044 1,357.77 7,337 21,349

1,357.26 6,749 18,111 1,357.78 7,346 21,409

1,357.27 6,764 18,179 1,357.79 7,354 21,469

1,357.28 6,779 18,247 1,357.80 7,363 21,528

1,357.29 6,793 18,314 1,357.81 7,372 21,588

1,357.30 6,808 18,382 1,357.82 7,380 21,648

1,357.31 6,823 18,451 1,357.83 7,389 21,708

1,357.32 6,838 18,519 1,357.84 7,397 21,768

1,357.33 6,853 18,587 1,357.85 7,406 21,828

1,357.34 6,868 18,656 1,357.86 7,415 21,889

1,357.35 6,882 18,725 1,357.87 7,423 21,949

1,357.36 6,897 18,794 1,357.88 7,432 22,009

1,357.37 6,912 18,863 1,357.89 7,440 22,070

1,357.38 6,927 18,932 1,357.90 7,449 22,131

1,357.39 6,942 19,001 1,357.91 7,458 22,191

1,357.40 6,957 19,071 1,357.92 7,466 22,252

1,357.41 6,972 19,140 1,357.93 7,475 22,313

1,357.42 6,986 19,210 1,357.94 7,483 22,374

1,357.43 7,001 19,280 1,357.95 7,492 22,435

1,357.44 7,016 19,350 1,357.96 7,501 22,496

1,357.45 7,031 19,420 1,357.97 7,509 22,557

1,357.46 7,046 19,491 1,357.98 7,518 22,618

1,357.47 7,061 19,561 1,357.99 7,526 22,680

1,357.48 7,075 19,632 1,358.00 7,535 22,741

1,357.49 7,090 19,703

1,357.50 7,105 19,774

1,357.51 7,114 19,831

1,357.52 7,122 19,888

1,357.53 7,131 19,946

1,357.54 7,139 20,003

1,357.55 7,148 20,061

1,357.56 7,157 20,118

1,357.57 7,165 20,176

1,357.58 7,174 20,234

1,357.59 7,182 20,292

1,357.60 7,191 20,350

1,357.61 7,200 20,408

1,357.62 7,208 20,466

1,357.63 7,217 20,525

1,357.64 7,225 20,583

1,357.65 7,234 20,641

1,357.66 7,243 20,700

1,357.67 7,251 20,759
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3.3A Pre-Development Analysis

Pre-Development Drainage Summary — 70% Civil Design, F14 Layout

Pre-development Drainage Analysis

Peak discharge rates were modeled using NRCS TR-20 / TR-55 procedures, run under
HydroCAD Version 9.10, with the following inputs; Type IlI-24 hour rainfall events, pre-
development cover and soil types, and drainage paths. Refer to tables within the HydroCAD
model output for the drainage diagram, area and soil listing, node listing, and a full summary of
the 10-year storm. Refer to the Pre-Development Drainage Area Rlad Pre-Development

Soil Plan.

Pre-development Land Cover

The project site is dominated by two main forested ridgelines on which the wind turbines will be
situated. The ridges are characterized by steep slopes with glacial till and boulders with some
bedrock outcrops. Land cover is predominantly an industrial forest with ongoing timber
harvesting operations unrelated to the wind power project. Various hardwood species make up
the majority of the hill slope forest with patches of spruce on some hill tops. Due to the
difficulty and effort involved in differentiating between areas of recently harvested, mid-age, and
mature forest, a single composite curve number (CN) has been assigned to "woods" land cover
for each hydrologic soil group (HSG). Field observation and aerial photography reveals that the
majority of the forested area is a reasonably well distributed mix of vegetation ranging from
mature trees to new regrowth in recently harvested areas, thus the assumption of a composite
curve number is reasonable.

Other land cover types included in the drainage analysis include meadow (i.e. hay field or open
area), residential lots (assumed 1 acre lots, 20% impervious), existing gravel roads, and open
water. The sum of all non-forest land cover is only 3% of the total analysis area under existing
conditions. Non-forest land cover was digitized from aerial photography. Gravel road surfaces
(not including right-of-way) were assigned a CN of 96 regardless of HSG and noted as 99%
impervious in HydroCAB,

Soils Data

Overall project soils data was obtained from the Natural Resources Conservation Service
(NRCS) Web Soils Survey (http://websoilsurvey.nrcs.usda.gov), including soil map units, soil
descriptions, hydrologic soils group (HSGs), and digital soil boundaries on October 16, 2012.
Grafton County data are Version 15, Aug. 27, 2012 and Merrimack County data are Version 17,
Oct. 27, 2009. Soils information is shown on the color-cdttedDevelopment Soil Plan,

(Sheets Pre-2.1 to Pre-2.8). Hydrologic soil groups are approximately 67 % HSG C, 19% HSG
B, 10% HSG D, and 4% HSG A.

2 Other curve numbers commonly used to model gravel roads are noted in TR-55 as accounting for an unspecified
combination of gravel surface and right-of-way. Existing gravel roads were digitized based on apparent edge of
gravel. To model compacted gravel road surfaces only, a custom line with “99% imp” was added to the curve
number lookup table. HydroCAD version 9.10 does not appear to support modeling curve numbers less than 98 as
100% impervious, but any error introduced is negligible.



A waiver of rules requiring site specific soil mapping for areas of proposed disturbance (Env-Wq
1504.09 (b) (2) b.) is requested. The proposed areas of disturbance account for a very small
percentage of the total 7,100 acre drainage analysis area, and thus the increased precision of soll
classification in this relatively small area would not increase the precision of the drainage
analysis overall. Refer to the Waiver Request for the formal request language. Site specific soil
mapping has been done where infiltration-based stormwater treatment devices will be sited and
at the operations and maintenance (O&M) building and substation sites.

Analysis Points and Watershed Delineation

Ten analysis points were chosen to compare pre-project versus post project runoff. Analysis
points were chosen to coincide with the Wild Meadows project lease boundaries in locations
where a watershed could be defined by concentrated flow crossing the lease boundary, which is
the case for watersheds 3, 4, 5, 6, 7, and 10. In other locations where concentrated flow would
not occur at the project lease boundary, analysis points were chosen as near as possible to lease
boundaries while encompassing all proposed project related disturbance, which is the case for
watersheds 1, 2, 8, and 9. This approach seeks to accurately model watershed runoff and avoid
problems which may be caused by creating an excessive number of very small watersheds on
one hand, or by drawing unnatural watershed boundaries corresponding with lease lines on the
other. Inclusion of portions of the watersheds outside the lease lines will not affect the pre-
versus post-project flow comparison because no changes in cover conditions or soil types will be
modeled outside of the actual project disturbance area.

Pre-project watersheds were delineated using 2-foot contours from processed aerial topography
supplemented with ground survey where available, and USGS 20-foot contours where accurate
2-foot topography was not available. The total watershed area is approximately 7,100 acres

although only a very small percentage of this land area will be disturbed by project construction.

Pre-development watershed boundaries and flow paths are shownRye-lhevelopment
Drainage Area Plan . A waiver of the plan scale and contour interval requirement is requested
due to the scale of the project

Time of Concentration

Time of concentration (Tc) used to determine peak flows was calculated by the TR-55 method.
Flow paths and slopes were determined from 2-foot contours from processed aerial topography
supplemented with ground survey where available, and USGS 20-foot contours where accurate
2-foot topography was not available. Where available, time of concentration lines generally
followed delineated streams in preference to other topography. Times of travel were calculated
for each segment along the flow path including sheet flow, shallow concentrated flow (overland
flow), and channelized flow. Segments are labeled A, B, C, etc. and are identifiedPoe-the
Development Drainage Area Plan Sheet flow lengths were limited to 100 feet. Trapezoidal
channels were assumed for channelized flow, with channel width and depth for lower channels
roughly based on bankfull parameters extrapolated from the New Hampshire 2005 Regional
Hydraulic Geometry Curves (provisional), which are based on drainage area.




Rainfall Events

Standard NRCS (SCS) 24-hour rainfall events have specific temporal distributions as well as
intensities or depths, depending on geographic location. The Wild Meadows project is
somewhat unique in that the project is located in two towns in two different counties,
(Alexandria in Grafton County and Danbury in Merrimack County). In New Hampshire, NRCS
Type Il storms are typically used in Merrimack County and Type |l storms in Grafton County.
Closely examining the Figure B-2 (reproduced below) from NRCS TR-55 (1986), it is apparent
that a Type Ill storm is suitable.

Project

Location I I

X I11

o

Source:

page B-2
(210-VI-TR-55, Second Ed., June 1986)

-1

The Alteration of Terrain (AoT) permit requires use of precipitation data available online from
the Northeast Regional Climate Centetti://precip.eas.cornell.edu/Using this tool,

precipitation depths for the 24-hour storm were obtained for nine representative locations within
the project site. Precipitation amounts only varies by several hundredths of an inch. The most
conservative (i.e. highest precipitation) totals were at the Substation location, as noted in the
table below. For simplicity, these conservative values will be used project-wide.

1yr 2yr 10 yr 25 yr 50 yr 100 yr

24-hour precipitation
(inches)
From: Northeast Regional Climate Center Extreme Precipitation Table, for 43.581 deg N,
71.796 deg W, elev. 637 ft

2.26 2.65 3.85 4.76 5.59 6.58

Based on topography, 10 pre-development drainage areas have been identified on the project
site. These drainage areas are designated as Pre#1 thru Pre#10 throughout the drainage analysis


http://precip.eas.cornell.edu/

and drainage report, as well as in the HydroCAD Model. The total watershed to be analyzed is
7,099 acres.

Drainage area Pre#l is located on the west side of the project site, the watershed consists of
2,832.7 acres of mostly wooded area, existing roads and residential lots with less than 20%
impervious area, with the watershed covering an area in Grafton, Danbury and Alexandria.
Stormwater runoff drains south to discharge point AP1, and eventually to the Wild Meadows
Brook.

Drainage area Pre#2 is located on the southwest portion of the project and consists of 413.3 acres
of all wooded area located in Danbury. Stormwater runoff flows in a southerly direction to
Taylor Brook.

Drainage area Pre#3 is located in the center south portion of the project and consists of 226.4
acres of all wooded area also located in Danbury. Stormwater runoff flows in a southerly
direction along an intermittent channel to a perennial stream and eventually to the tributaries of
Taylor Brook.

Drainage area Pre#4 is located in the south center portion of the project also, and consists of
143.0 acres of all wooded area, located in both Danbury and Alexandria. Stormwater runoff
flows in a southerly and westerly direction along an intermittent channel to a perennial stream
and eventually to the tributaries of Taylor Brook.

Drainage area Pre#5 can be found on the southeast corner of the project and the watershed
consists of 189.3 acres of an all wooded area in both Danbury and Alexandria. Stormwater
runoff flows in a southerly direction towards Taylor Brook.

Drainage area Pre#6 can be found on the east side of the project and the wateaastitd are
consist of 244.2 acres of all wooded area located in the town of Alexandria. Stormwater runoff
flows in an easterly toward Pine Hill Brook.

Drainage area Pre#7 is also on the east side of the project and located in Alexandria. The
watershed consists of 65.30 acres of all wooded area that stormwater runoff flows to the east and
off site into an unnamed perennial stream and eventually into Bog Brook.

Drainage area Pre#8 is located in Alexandria on the northeast corner of the site and consists of
367.3 acres of mostly wooded area with some existing gravel roads. Stormwater runoff flows in
a northeasterly direction towards Patten Brook.

Drainage area Pre#9 is located in the north center portion of the project site and is located in both
Danbury and Alexandria. The watershed consists of 1,025.2 acres of mostly wooded area, with a
small unnamed pond located in the center of the watershed area. Stormwater runoff flows in a
northerly direction towards the unnamed pond and then in a northeasterly direction towards
Patten Brook.



Drainage area Pre#10 is located to the north of the project site and is in Grafton, Alexandria and
Danbury and consists of 1,693.0 acres of mostly wooded area, existing roads and residential lots
with less than 20% impervious area. Stormwater runoff flows in a southeasterly direction to
Patten Brook.

Pre development watersheds associated with the substation and operation and maintenanc
facility are considered separately and each has their own pre development analysis areas. The
watershed areas and drainage paths can be found in Section 4B and 4C.

NRCS soils were used in determining Hydrologic Soil Types due to the lemgtbfgshe wind

turbine access roads, pads and drainage areas and minor changes that would be conferred with a
more detailed soils analysis given the limited extent and type of proposed surfaces as a
proportion of the watershed area. A field investigation of the existing soils within the work area
associated with the proposed substation and operation and maintenance facility has been
completed by Ray Lobdell, Certified Soil Scientist, of Lobdell Associates, Inc., in accordance

with Env-Wq 1504.09 (b) (2) with mapping completed during November of 2012. This

information along with the test pit data can be found in Section 3.6 of this report.

In general, the soils have been classified as Hydrologic Group C in the eastern part of the project
associated with the access roads and turbine pads, and Hydrologic Soil Groups C and D in the
west. There are some smaller areas interspersed throughout the access road and turbine portion
of the site which are classified as Hydrologic Soil Groups A and B.

A mixture of all hydrologic group soils underlies the substation and Hydrologic Group C and D
soils generally underlie the operation and maintenance facility.

For areas within the delineated watershed, but outside the limits of the project work area, NRCS
soils mapping and classifications have been used to complete the analysis. This information can
be found in Section 2.10. The watershed areas and drainage paths can be found in Section 4A.



3.3B Pre-Development Analysis (Substation)



3.3B Pre-Development Analysis (Substation)

Based on topography, four pre-development drainage areas have been identified on the project
site to accommodate all areas disturbed by the project. Note, no analysis was done on the
northeast corner of the site as no new development is proposed on this portion of the site;
therefore, there is no change in the pre- versus post-development analysis. The four areas
modeled, drain to points designated as AP1, AP2, AP3 and AP4 and can be found throughout the
drainage analysis and drainage report, as well as in the HydroCAD Model. The total watershed
to be analyzed is 56.66 acres.

Drainage area Pr-1 is located on the southwest of the project site, draining north to south to
discharge point AP1, a point near the southerly property line. This drainage area is primarily
located on a hillside in an area that is mostly wooded.

Drainage area Pr-2, 3, 4 and 5 are located in the center, and west side of the site. Area Pr2,
which discharges to AP2 (the bog area) extends from the bog area at the southern property line to
Cass Mill Road along the northwest property line. Drainage area Pr-2 continues uphill on the
west side of Cass Mill Road, and consists mostly of wooded uplands with an existing intermittent
stream discharging into AP2. Drainage areas Pr3, 4 and 5 are smaller drainage areas that also
discharge into AP2 (the bog area along the south and east property line). These areas are a mix
of existing gravel roads, excavated pits, and wooded areas. There is an intermittent stream
flowing from north to south to the bog area within area PR2. The intent of the model in this area
is to show that there will be no increase in flow from the new development to the bog area, and
to any offsite areas. AP2 consists of all wetlands that occur at approximate elevation 605.5.
Please note, a small portion of these wetlands is separated by the existing gravel road and an
existing pile of wood debris near proposed road station 2+00. Although this wetland is separated
from the larger bog area by the narrow existing road, the analysis point AP2 includes this area as
they are at the same general elevation of 605.5 and are likely connected by the water table.

Drainage area Pr-6 and Pr-7 are located in the northeast corner of the project site, and are mostly
wooded with the existing utility easement passing thru them. They both discharge to culverts
along Bog Road to the east. The discharge points are AP3 and AP4 respectfully, and no increase
in runoff is anticipated as no new development is proposed in these areas. No further analysis
points were identified to the north of Pr-7 on the existing parcel and no development is proposed
beyond Pr-5.

A field investigation of the existing soils within the work area was completed by Ray Lobdell,
Certified Soil Scientist, of Lobdell Associates, Inc., in accordance with Env-Wq 1504.09 (b) (2)

in May of 2013. This information, along with the test pit data, can be found in Section 3.6 of

this report. For areas within the delineated watershed, but outside the limits of the project work
area, NRCS soils mapping and classifications have been used to complete the analysis. This
information can be found in Section 2.10. The watershed areas and drainage paths can be found
in Section 4.



3.3C Pre-Development Analysis (O&M Building)



3.3C Pre-Development Analysis (O&M Building)

Based on a site visit and topography, one analysis point has been identified on the project site to
accommodate all areas disturbed by the project. The total watershed to be analyzed is 15.54
acres.

Drainage area Pre 1 is located on the northwest portion of the project site, draining east to west
to discharge point AP1, along the easterly edge of Grants Pond. This drainage area includes
approximately 50% wooded area, and 50% open field. The proposed operations and
maintenance facility and stormwater treatment practices are proposed within the existing field
with minimal tree clearing in the area of the filtration pond. This drainage area is bordered by a
wetland and drainage channel that runs along the easterly edge of the project site.

A field investigation of the existing soils within the work area was completed by Ray Lobdell,
Certified Soil Scientist, of Lobdell Associates, Inc., in accordance with Env-Wq 1504.09 (b) (2)

in May of 2013. This information, along with the test pit data, can be found in Section 3.6 of

this report. For areas within the delineated watershed, but outside the limits of the project work
area, NRCS soils mapping and classifications have been used to complete the analysis. This
information can be found in Section 2.10. The watershed areas and drainage paths can be found
in Section 4.



3.3.1 Pre-Development Node Listing
2,10 and 50 - Year Storm Event

A. Overall Project
B. Substation Interconnection Station
C. Operation and Maintenance Building



A. Overall Project
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WM_Drainage_Pre_70percent Type Ill 24-hr 2 yr Rainfall=2.65"

Prepared by Microsoft Printed 11/12/2013
HydroCAD® 9.10 s/n 05478 © 2010 HydroCAD Software Solutions LLC Page 1

Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre #1 Runoff Area=123,391,731 sf 1.44% Impervious Runoff Depth=0.46"
Flow Length=22,576' Tc=67.2 min CN=68 Runoff=421.3 cfs 107.457 af

Subcatchment 2S: Pre #2 Runoff Area=18,001,351 sf 0.00% Impervious Runoff Depth=0.42"
Flow Length=6,178" Tc=34.2 min CN=67 Runoff=79.7 cfs 14.485 af

Subcatchment 3S: Pre #3 Runoff Area=9,863,544 sf 0.00% Impervious Runoff Depth=0.01"
Flow Length=3,912" Tc=45.0 min CN=47 Runoff=0.4 cfs 0.252 af

Subcatchment 4S: Pre #4 Runoff Area=6,185,727 sf 0.00% Impervious Runoff Depth=0.05"
Flow Length=5,139' Tc=27.7 min CN=51 Runoff=1.0 cfs 0.607 af

Subcatchment 5S: Pre #5 Runoff Area=8,243,778 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=6,203' Tc=26.0 min CN=55 Runoff=3.3 cfs 1.762 af

Subcatchment 6S: Pre #6 Runoff Area=10,637,566 sf 0.00% Impervious Runoff Depth=0.53"
Flow Length=6,975' Tc=33.0 min CN=70 Runoff=66.9 cfs 10.761 af

Subcatchment 7S: Pre #7 Runoff Area=2,844,409 sf 0.00% Impervious Runoff Depth=0.53"
Flow Length=3,296' Tc=29.5 min CN=70 Runoff=18.8 cfs 2.877 af

Subcatchment 8S: Pre #8 Runoff Area=11,643,693 sf 0.18% Impervious Runoff Depth=0.53"
Flow Length=7,738' Tc=31.7 min CN=70 Runoff=74.7 cfs 11.779 af

Subcatchment 9S: Pre #9 Runoff Area=44,657,988 sf 0.00% Impervious Runoff Depth=0.49"
Flow Length=7,938' Tc=39.8 min CN=69 Runoff=230.9 cfs 41.971 af

Subcatchment 10S: Pre #10 Runoff Area=73,747,482 sf 1.31% Impervious Runoff Depth=0.42"
Flow Length=17,365' Tc=45.8 min CN=67 Runoff=281.4 cfs 59.342 af

Link 1AP: Analysis Point 1 Inflow=421.3 cfs 107.457 af
Primary=421.3 cfs 107.457 af

Link 2AP: Analysis Point 2 Inflow=79.7 cfs 14.485 af
Primary=79.7 cfs 14.485 af

Link 3AP: Analysis Point 3 Inflow=0.4 cfs 0.252 af
Primary=0.4 cfs 0.252 af

Link 4AP: Analysis Point 4 Inflow=1.0 cfs 0.607 af
Primary=1.0 cfs 0.607 af

Link 5AP: Analysis Point 5 Inflow=3.3 cfs 1.762 af
Primary=3.3 cfs 1.762 af

Link 6AP: Analysis Point 6 Inflow=66.9 cfs 10.761 af
Primary=66.9 cfs 10.761 af



WM_Drainage_Pre_70percent Type Il 24-hr 2 yr Rainfall=2.65"

Prepared by Microsoft Printed 11/12/2013
HydroCAD® 9.10 s/n 05478 © 2010 HydroCAD Software Solutions LLC Page 2

Link 7AP: Analysis Point 7 Inflow=18.8 cfs 2.877 af
Primary=18.8 cfs 2.877 af

Link 8AP: Analysis Point 8 Inflow=74.7 cfs 11.779 af
Primary=74.7 cfs 11.779 af

Link 9AP: Analysis Point 9 Inflow=230.9 cfs 41.971 af
Primary=230.9 cfs 41.971 af

Link 10AP: Analysis Point 10 Inflow=281.4 cfs 59.342 af
Primary=281.4 cfs 59.342 af

Total Runoff Area = 7,098.65 ac Runoff Volume = 251.294 af Average Runoff Depth = 0.42"
99.11% Pervious = 7,035.37 ac  0.89% Impervious = 63.28 ac



WM_Drainage_Pre_70percent

Prepared by Microsoft

Type Il 24-hr 10 yr Rainfall=3.85"
Printed 11/12/2013

HydroCAD® 9.10 s/n 05478 © 2010 HydroCAD Software Solutions LLC Page 3

Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points

Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre #1

Subcatchment 2S: Pre #2

Subcatchment 3S: Pre #3

Subcatchment 4S: Pre #4

Subcatchment 5S: Pre #5

Subcatchment 6S: Pre #6

Subcatchment 7S: Pre #7

Subcatchment 8S: Pre #8

Subcatchment 9S: Pre #9

Subcatchment 10S: Pre #10

Link 1AP: Analysis Point 1

Link 2AP: Analysis Point 2

Link 3AP: Analysis Point 3

Link 4AP: Analysis Point 4

Link 5AP: Analysis Point 5

Link 6AP: Analysis Point 6

Runoff Area=123,391,731 sf 1.44% Impervious Runoff Depth=1.11"

Flow Length=22,576' Tc=67.2 min CN=68 Runoff=1,234.2 cfs 262.300 af

Runoff Area=18,001,351 sf 0.00% Impervious Runoff Depth=1.05"
Flow Length=6,178" Tc=34.2 min CN=67 Runoff=246.5 cfs 36.283 af

Runoff Area=9,863,544 sf 0.00% Impervious Runoff Depth=0.20"
Flow Length=3,912" Tc=45.0 min CN=47 Runoff=7.6 cfs 3.728 af

Runoff Area=6,185,727 sf 0.00% Impervious Runoff Depth=0.32"
Flow Length=5,139' Tc=27.7 min CN=51 Runoff=15.0 cfs 3.815 af

Runoff Area=8,243,778 sf 0.00% Impervious Runoff Depth=0.47"
Flow Length=6,203' Tc=26.0 min CN=55 Runoff=39.3 cfs 7.434 af

Runoff Area=10,637,566 sf 0.00% Impervious Runoff Depth=1.23"
Flow Length=6,975' Tc¢=33.0 min CN=70 Runoff=179.4 cfs 25.044 af

Runoff Area=2,844,409 sf 0.00% Impervious Runoff Depth=1.23"
Flow Length=3,296' Tc=29.5 min CN=70 Runoff=50.5 cfs 6.697 af

Runoff Area=11,643,693 sf 0.18% Impervious Runoff Depth=1.23"
Flow Length=7,738"' Tc=31.7 min CN=70 Runoff=200.1 cfs 27.412 af

Runoff Area=44,657,988 sf 0.00% Impervious Runoff Depth=1.17"
Flow Length=7,938"' Tc¢=39.8 min CN=69 Runoff=646.6 cfs 99.973 af

Runoff Area=73,747,482 sf 1.31% Impervious Runoff Depth=1.05"
Flow Length=17,365' Tc=45.8 min CN=67 Runoff=869.0 cfs 148.645 af

Inflow=1,234.2 cfs 262.300 af
Primary=1,234.2 cfs 262.300 af

Inflow=246.5 cfs 36.283 af
Primary=246.5 cfs 36.283 af

Inflow=7.6 cfs 3.728 af
Primary=7.6 cfs 3.728 af

Inflow=15.0 cfs 3.815 af
Primary=15.0 cfs 3.815 af

Inflow=39.3 cfs 7.434 af
Primary=39.3 cfs 7.434 af

Inflow=179.4 cfs 25.044 af
Primary=179.4 cfs 25.044 af



WM_Drainage_Pre_70percent Type Ill 24-hr 10 yr Rainfall=3.85"

Prepared by Microsoft Printed 11/12/2013
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Link 7AP: Analysis Point 7 Inflow=50.5 cfs 6.697 af

Primary=50.5 cfs 6.697 af

Link 8AP: Analysis Point 8 Inflow=200.1 cfs 27.412 af
Primary=200.1 cfs 27.412 af

Link 9AP: Analysis Point 9 Inflow=646.6 cfs 99.973 af
Primary=646.6 cfs 99.973 af

Link 10AP: Analysis Point 10 Inflow=869.0 cfs 148.645 af
Primary=869.0 cfs 148.645 af

Total Runoff Area = 7,098.65 ac Runoff Volume = 621.331 af Average Runoff Depth = 1.05"
99.11% Pervious = 7,035.37 ac  0.89% Impervious = 63.28 ac



WM_Drainage_Pre_70percent Type Il 24-hr 50 yr Rainfall=5.59"

Prepared by Microsoft Printed 11/12/2013
HydroCAD® 9.10 s/n 05478 © 2010 HydroCAD Software Solutions LLC Page 5

Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre #1 Runoff Area=123,391,731 sf 1.44% Impervious Runoff Depth=2.31"
Flow Length=22,576" Tc=67.2 min CN=68 Runoff=2,751.5 cfs 545.347 af

Subcatchment 2S: Pre #2 Runoff Area=18,001,351 sf 0.00% Impervious Runoff Depth=2.23"
Flow Length=6,178' Tc=34.2 min CN=67 Runoff=559.3 cfs 76.626 af

Subcatchment 3S: Pre #3 Runoff Area=9,863,544 sf 0.00% Impervious Runoff Depth=0.76"
Flow Length=3,912' Tc=45.0 min CN=47 Runoff=63.3 cfs 14.361 af

Subcatchment 4S: Pre #4 Runoff Area=6,185,727 sf 0.00% Impervious Runoff Depth=1.01"
Flow Length=5,139" Tc¢=27.7 min CN=51 Runoff=77.1 cfs 11.995 af

Subcatchment 5S: Pre #5 Runoff Area=8,243,778 sf 0.00% Impervious Runoff Depth=1.29"
Flow Length=6,203' Tc=26.0 min CN=55 Runoff=147.9 cfs 20.314 af

Subcatchment 6S: Pre #6 Runoff Area=10,637,566 sf 0.00% Impervious Runoff Depth=2.48"
Flow Length=6,975' Tc=33.0 min CN=70 Runoff=379.5 cfs 50.545 af

Subcatchment 7S: Pre #7 Runoff Area=2,844,409 sf 0.00% Impervious Runoff Depth=2.48"
Flow Length=3,296" Tc=29.5 min CN=70 Runoff=106.8 cfs 13.515 af

Subcatchment 8S: Pre #8 Runoff Area=11,643,693 sf 0.18% Impervious Runoff Depth=2.48"
Flow Length=7,738" Tc=31.7 min CN=70 Runoff=423.8 cfs 55.326 af

Subcatchment 9S: Pre #9 Runoff Area=44,657,988 sf 0.00% Impervious Runoff Depth=2.40"
Flow Length=7,938' Tc=39.8 min CN=69 Runoff=1,397.8 cfs 204.740 af

Subcatchment 10S: Pre #10 Runoff Area=73,747,482 sf 1.31% Impervious Runoff Depth=2.23"
Flow Length=17,365" Tc=45.8 min CN=67 Runoff=1,973.8 cfs 313.918 af

Link 1AP: Analysis Point 1 Inflow=2,751.5 cfs 545.347 af
Primary=2,751.5 cfs 545.347 af

Link 2AP: Analysis Point 2 Inflow=559.3 cfs 76.626 af
Primary=559.3 cfs 76.626 af

Link 3AP: Analysis Point 3 Inflow=63.3 cfs 14.361 af
Primary=63.3 cfs 14.361 af

Link 4AP: Analysis Point 4 Inflow=77.1 cfs 11.995 af
Primary=77.1 cfs 11.995 af

Link 5AP: Analysis Point 5 Inflow=147.9 cfs 20.314 af
Primary=147.9 cfs 20.314 af

Link 6AP: Analysis Point 6 Inflow=379.5 cfs 50.545 af
Primary=379.5 cfs 50.545 af
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Link 7AP: Analysis Point 7 Inflow=106.8 cfs 13.515 af

Primary=106.8 cfs 13.515 af

Link 8AP: Analysis Point 8 Inflow=423.8 cfs 55.326 af
Primary=423.8 cfs 55.326 af

Link 9AP: Analysis Point 9 Inflow=1,397.8 cfs 204.740 af
Primary=1,397.8 cfs 204.740 af

Link 10AP: Analysis Point 10 Inflow=1,973.8 cfs 313.918 af
Primary=1,973.8 cfs 313.918 af

Total Runoff Area = 7,098.65 ac Runoff Volume = 1,306.688 af Average Runoff Depth = 2.21"
99.11% Pervious = 7,035.37 ac  0.89% Impervious = 63.28 ac



B. Substation Interconnection Station
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Project Notes

24-hour rainfall from Northeast Regional Climate Center, 71.796 deg W, 43.581 deg N, elev. 637
ft (Substation location, most conservative)
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment Pr 4: Pre Area 4 Runoff Area=2.34 ac  0.00% Impervious Runoff Depth=0.39"
Flow Length=533' Tc¢=28.0 min CN=66 Runoff=0.43 cfs 0.076 af

Subcatchment Pr1: Pre Area 1 Runoff Area=10.96 ac 0.00% Impervious Runoff Depth=0.53"
Flow Length=945' Tc¢=21.5min CN=70 Runoff=3.58 cfs 0.483 af

Subcatchment Pr2: Pre Area 2 Runoff Area=33.26 ac  0.81% Impervious Runoff Depth=0.57"
Flow Length=3,835' Tc=28.0 min CN=71 Runoff=10.84 cfs 1.574 af

Subcatchment Pr3: Pre Area 3 Runoff Area=1.81 ac 2.76% Impervious Runoff Depth=0.39"
Flow Length=395' Tc=11.6 min CN=66 Runoff=0.44 cfs 0.058 af

Subcatchment Pr5: Pre Area 5 Runoff Area=0.81 ac 8.64% Impervious Runoff Depth=0.46"
Flow Length=225' Slope=0.0200"'" Tc=26.5min CN=68 Runoff=0.20 cfs 0.031 af

Subcatchment Pr6: Pre Area 6 Runoff Area=5.11 ac  0.00% Impervious Runoff Depth=0.30"
Flow Length=1,120" Tc=20.3 min CN=63 Runoff=0.68 cfs 0.126 af

Subcatchment Pr7: Pre Area 7 Runoff Area=2.37 ac  0.00% Impervious Runoff Depth=0.36"
Flow Length=511" Tc=11.1 min CN=65 Runoff=0.50 cfs 0.070 af

Link 1AP: Analysis Point 1 Inflow=3.58 cfs 0.483 af
Primary=3.58 cfs 0.483 af

Link 2AP: Analysis Point 2 Inflow=11.79 cfs 1.739 af
Primary=11.79 cfs 1.739 af

Link 3AP: Analysis Point 3 Inflow=0.68 cfs 0.126 af
Primary=0.68 cfs 0.126 af

Link 4AP: Analysis Point 4 Inflow=0.50 cfs 0.070 af
Primary=0.50 cfs 0.070 af
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment Pr 4: Pre Area 4 Runoff Area=2.34 ac  0.00% Impervious Runoff Depth=1.00"
Flow Length=533' Tc=28.0 min CN=66 Runoff=1.43 cfs 0.194 af

Subcatchment Pr1: Pre Area 1 Runoff Area=10.96 ac 0.00% Impervious Runoff Depth=1.23"
Flow Length=945' Tc=21.5 min CN=70 Runoff=9.70 cfs 1.124 af

Subcatchment Pr2: Pre Area 2 Runoff Area=33.26 ac 0.81% Impervious Runoff Depth=1.29"
Flow Length=3,835' Tc=28.0 min CN=71 Runoff=27.95 cfs 3.582 af

Subcatchment Pr3: Pre Area 3 Runoff Area=1.81 ac  2.76% Impervious Runoff Depth=1.00"
Flow Length=395' Tc=11.6 min CN=66 Runoff=1.56 cfs 0.150 af

Subcatchment Pr5: Pre Area 5 Runoff Area=0.81 ac 8.64% Impervious Runoff Depth=1.11"
Flow Length=225' Slope=0.0200"/" Tc=26.5min CN=68 Runoff=0.58 cfs 0.075 af

Subcatchment Pr6: Pre Area 6 Runoff Area=5.11 ac  0.00% Impervious Runoff Depth=0.84"
Flow Length=1,120' Tc=20.3 min CN=63 Runoff=2.81 cfs 0.357 af

Subcatchment Pr7: Pre Area 7 Runoff Area=2.37 ac  0.00% Impervious Runoff Depth=0.94"
Flow Length=511" Tc=11.1 min CN=65 Runoff=1.92 cfs 0.186 af

Link 1AP: Analysis Point 1 Inflow=9.70 cfs 1.124 af
Primary=9.70 cfs 1.124 af

Link 2AP: Analysis Point 2 Inflow=30.92 cfs 4.002 af
Primary=30.92 cfs 4.002 af

Link 3AP: Analysis Point 3 Inflow=2.81 cfs 0.357 af
Primary=2.81 cfs 0.357 af

Link 4AP: Analysis Point 4 Inflow=1.92 cfs 0.186 af
Primary=1.92 cfs 0.186 af
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment Pr 4: Pre Area 4 Runoff Area=2.34 ac 0.00% Impervious Runoff Depth=2.14"
Flow Length=533"' Tc=28.0 min CN=66 Runoff=3.33 cfs 0.417 af

Subcatchment Pr1: Pre Area 1 Runoff Area=10.96 ac 0.00% Impervious Runoff Depth=2.48"
Flow Length=945"' Tc=21.5min CN=70 Runoff=20.64 cfs 2.268 af

Subcatchment Pr2: Pre Area 2 Runoff Area=33.26 ac 0.81% Impervious Runoff Depth=2.57"
Flow Length=3,835' Tc=28.0 min CN=71 Runoff=57.98 cfs 7.129 af

Subcatchment Pr3: Pre Area 3 Runoff Area=1.81 ac  2.76% Impervious Runoff Depth=2.14"
Flow Length=395"' Tc=11.6 min CN=66 Runoff=3.66 cfs 0.323 af

Subcatchment Pr5: Pre Area 5 Runoff Area=0.81 ac 8.64% Impervious Runoff Depth=2.31"
Flow Length=225' Slope=0.0200"/" Tc=26.5 min CN=68 Runoff=1.29 cfs 0.156 af

Subcatchment Pr6: Pre Area 6 Runoff Area=5.11 ac 0.00% Impervious Runoff Depth=1.89"
Flow Length=1,120' Tc=20.3 min CN=63 Runoff=7.22 cfs 0.807 af

Subcatchment Pr7: Pre Area 7 Runoff Area=2.37 ac  0.00% Impervious Runoff Depth=2.06"
Flow Length=511" Tc=11.1 min CN=65 Runoff=4.65 cfs 0.406 af

Link 1AP: Analysis Point 1 Inflow=20.64 cfs 2.268 af
Primary=20.64 cfs 2.268 af

Link 2AP: Analysis Point 2 Inflow=64.66 cfs 8.025 af
Primary=64.66 cfs 8.025 af

Link 3AP: Analysis Point 3 Inflow=7.22 cfs 0.807 af
Primary=7.22 cfs 0.807 af

Link 4AP: Analysis Point 4 Inflow=4.65 cfs 0.406 af
Primary=4.65 cfs 0.406 af



C. Operation and Maintenance Building
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1.1: Post #1.1 Runoff Area=1.94 ac  1.55% Impervious Runoff Depth=1.37"
Flow Length=359' Tc=2.5 min CN=86 Runoff=3.4 cfs 0.221 af

Subcatchment 1.2: Post #1.2 Runoff Area=2.35 ac  2.13% Impervious Runoff Depth=0.99"
Flow Length=553' Tc=18.9 min CN=80 Runoff=1.8 cfs 0.195 af

Subcatchment 1.3: Post #1.3 Runoff Area=0.36 ac 0.00% Impervious Runoff Depth=0.79"
Flow Length=334' Tc=1.2 min CN=76 Runoff=0.3 cfs 0.024 af

Subcatchment 1.4: Post #1.4 Runoff Area=9.05 ac  0.00% Impervious Runoff Depth=0.65"
Flow Length=960' Tc=29.3 min CN=73 Runoff=3.5 c¢fs 0.491 af

Reach 2R: Reach Avg. Flow Depth=0.05' Max Vel=0.64 fps Inflow=0.3 cfs 0.045 af
n=0.040 L=612.0' S=0.0163'" Capacity=181.6 cfs Outflow=0.3 cfs 0.045 af

Reach R1: Reach Avg. Flow Depth=0.25' Max Vel=2.79 fps Inflow=1.5 cfs 0.195 af
n=0.040 L=186.0' S=0.0457'/" Capacity=45.3 cfs Outflow=1.5 cfs 0.195 af

Pond P1: Filtration Pond Peak Elev=1,355.66' Storage=9,196 cf Inflow=3.9 cfs 0.439 af
Discarded=0.3 cfs 0.394 af Primary=0.3 cfs 0.045 af Secondary=0.0 cfs 0.000 af Ouiflow=0.5 cfs 0.439 af

Pond WMAC-1.0: WMAC-1.0 Peak Elev=1,357.62"' Storage=362 cf Inflow=3.4 cfs 0.221 af
15.0" Round Culvert n=0.015 L=88.0' $=0.0057'/' Outflow=3.2 cfs 0.221 af

Pond WMAC-2.0: WMAC-2.0 Peak Elev=1,363.09' Storage=856 cf Inflow=1.8 cfs 0.195 af
15.0" Round Culvert n=0.015 L=70.0' $=0.0214"/" Outflow=1.5 cfs 0.195 af

Link 1AP: Analysis Point 1 Inflow=3.5 cfs 0.536 af
Primary=3.5 cfs 0.536 af

Total Runoff Area = 13.70 ac Runoff Volume = 0.930 af Average Runoff Depth = 0.81"
99.42% Pervious = 13.62 ac  0.58% Impervious = 0.08 ac
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1.1: Post #1.1 Runoff Area=1.94 ac  1.55% Impervious Runoff Depth=2.41"
Flow Length=359" Tc=2.5 min CN=86 Runoff=6.0 cfs 0.390 af

Subcatchment 1.2: Post #1.2 Runoff Area=2.35 ac 2.13% Impervious Runoff Depth=1.92"
Flow Length=553' Tc=18.9 min CN=80 Runoff=3.6 cfs 0.376 af

Subcatchment 1.3: Post #1.3 Runoff Area=0.36 ac 0.00% Impervious Runoff Depth=1.62"
Flow Length=334' Tc=1.2min CN=76 Runoff=0.7 cfs 0.049 af

Subcatchment 1.4: Post #1.4 Runoff Area=9.05 ac 0.00% Impervious Runoff Depth=1.42"
Flow Length=960' Tc=29.3 min CN=73 Runoff=8.3 cfs 1.071 af

Reach 2R: Reach Avg. Flow Depth=0.17' Max Vel=1.41 fps Inflow=2.3 cfs 0.339 af
n=0.040 L=612.0' S=0.0163'/" Capacity=181.6 cfs Outflow=2.1 cfs 0.339 af

Reach R1: Reach Avg. Flow Depth=0.38' Max Vel=3.48 fps Inflow=2.9 cfs 0.376 af
n=0.040 L=186.0' S=0.0457'' Capacity=45.3 cfs Outflow=2.9 cfs 0.376 af

Pond P1: Filtration Pond Peak Elev=1,356.64"' Storage=14,246 cf Inflow=6.6 cfs 0.814 af
Discarded=0.3 cfs 0.476 af Primary=1.0 cfs 0.291 af Secondary=1.3 cfs 0.047 af Outflow=2.6 cfs 0.814 af

Pond WMAC-1.0: WMAC-1.0 Peak Elev=1,358.37' Storage=693 cf Inflow=6.0 cfs 0.390 af
15.0" Round Culvert n=0.015 L=88.0' S=0.0057 '/" Outflow=5.0 cfs 0.390 af

Pond WMAC-2.0: WMAC-2.0 Peak Elev=1,363.37' Storage=1,794 cf Inflow=3.6 cfs 0.376 af
15.0" Round Culvert n=0.015 L=70.0' $S=0.0214"'/" Outflow=2.9 cfs 0.376 af

Link 1AP: Analysis Point 1 Inflow=8.5 cfs 1.410 af
Primary=8.5 cfs 1.410 af

Total Runoff Area =13.70 ac Runoff Volume = 1.886 af Average Runoff Depth = 1.65"
99.42% Pervious = 13.62 ac  0.58% Impervious = 0.08 ac
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1.1: Post #1.1 Runoff Area=1.94 ac 1.55% Impervious Runoff Depth=4.02"
Flow Length=359" Tc=2.5 min CN=86 Runoff=9.8 cfs 0.650 af

Subcatchment 1.2: Post #1.2 Runoff Area=2.35 ac  2.13% Impervious Runoff Depth=3.41"
Flow Length=553"' Tc=18.9 min CN=80 Runoff=6.5cfs 0.668 af

Subcatchment 1.3: Post #1.3 Runoff Area=0.36 ac 0.00% Impervious Runoff Depth=3.03"
Flow Length=334"' Tc=1.2min CN=76 Runoff=1.4 cfs 0.091 af

Subcatchment 1.4: Post #1.4 Runoff Area=9.05 ac 0.00% Impervious Runoff Depth=2.75"
Flow Length=960" Tc=29.3 min CN=73 Runoff=16.6 cfs 2.075 af

Reach 2R: Reach Avg. Flow Depth=0.38' Max Vel=2.24 fps Inflow=8.7 cfs 0.866 af
n=0.040 L=612.0' S=0.0163'" Capacity=181.6 cfs Outflow=8.1 cfs 0.866 af

Reach R1: Reach Avg. Flow Depth=0.51' Max Vel=4.06 fps Inflow=4.7 cfs 0.668 af
n=0.040 L=186.0' S=0.0457'' Capacity=45.3 cfs Outflow=4.7 cfs 0.668 af

Pond P1: Filtration Pond Peak Elev=1,356.94' Storage=16,080 cf Inflow=9.9 cfs 1.409 af
Discarded=0.4 cfs 0.543 af Primary=1.1 cfs 0.448 af Secondary=7.5cfs 0.418 af Outflow=9.0 cfs 1.409 af

Pond WMAC-1.0: WMAC-1.0 Peak Elev=1,359.28' Storage=1,711 cf Inflow=9.8 cfs 0.650 af
15.0" Round Culvert n=0.015 L=88.0' $S=0.0057 /' Outflow=6.8 cfs 0.650 af

Pond WMAC-2.0: WMAC-2.0 Peak Elev=1,363.74' Storage=3,625 cf Inflow=6.5 cfs 0.668 af
15.0" Round Culvert n=0.015 L=70.0' $=0.0214"'/" Outflow=4.7 cfs 0.668 af

Link 1AP: Analysis Point 1 Inflow=24.6 cfs 2.941 af
Primary=24.6 cfs 2.941 af

Total Runoff Area = 13.70 ac Runoff Volume = 3.485 af Average Runoff Depth = 3.05"
99.42% Pervious = 13.62 ac  0.58% Impervious = 0.08 ac



3.3.2 Pre-Development Full Summary and Diagram
10 - Year Storm Event

A. Overall Project
B. Substation Interconnection Station
C. Operation and Maintenance Building
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Project Notes

24-hour rainfall from Northeast Regional Climate Center, 71.796 deg W, 43.581 deg N, elev. 637 ft
(Substation location, most conservative)
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
2.58 30  Meadow, non-grazed, HSG A (1S)
283.70 30  Woods, Good, HSG A (1S, 3S, 45, 58, 9S, 10S)
1.02 51 1 acre lots, 20% imp, HSG A (1S)
1,255.35 55  Woods, Good, HSG B (1S, 28, 38, 4S, 58, 9S, 10S)
22.38 58 Meadow, non-grazed, HSG B (1S, 10S)
29.10 68 1 acre lots, 20% imp, HSG B (1S, 10S)
4,613.37 70  Woods, Good, HSG C (1S, 28, 4S, 58, 6S, 7S, 8S, 95, 10S)
36.37 71 Meadow, non-grazed, HSG C (1S, 10S)
718.65 77  Woods, Good, HSG D (1S, 28, 3S, 45, 58, 9S, 10S)
0.37 78 Meadow, non-grazed, HSG D (1S)
62.01 79 1 acre lots, 20% imp, HSG C (1S, 10S)
1.08 96  Gravel Road Surface, 99% imp, HSG A (1S)
16.45 96 Gravel Road Surface, 99% imp, HSG B (1S, 10S)
27.19 96 Gravel Road Surface, 99% imp, HSG C (1S, 8S, 10S)
0.59 96 Gravel Road Surface, 99% imp, HSG D (1S)
28.44 98 Water Surface, 0% imp, HSG D (1S, 9S)
7,098.65 67  TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers
288.38 HSG A 18, 3S, 48, 58, 9S, 10S
1,323.27 HSGB 18, 28, 3S, 45, 58, 98, 10S
4,738.94 HSGC 1S, 28, 4S, 58, 6S, 7S, 8S, 9S, 108
748.05 HSG D 18, 28, 3S, 48, 58S, 9S, 10S
0.00 Other

7,098.65

TOTAL AREA
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Runoff Area=123,391,731 sf 1.44% Impervious Runoff Depth=1.11"
Flow Length=22,576' Tc=67.2 min CN=68 Runoff=1,234.2 cfs 262.300 af

Subcatchment 1S: Pre #1

Subcatchment 2S: Pre #2

Subcatchment 3S: Pre #3

Subcatchment 4S: Pre #4

Subcatchment 5S: Pre #5

Subcatchment 6S: Pre #6

Subcatchment 7S: Pre #7

Subcatchment 8S: Pre #8

Subcatchment 9S: Pre #9

Subcatchment 10S: Pre #10

Link 1AP: Analysis Point 1

Link 2AP: Analysis Point 2

Link 3AP: Analysis Point 3

Link 4AP: Analysis Point 4

Link 5AP: Analysis Point 5

Link 6AP: Analysis Point 6

Runoff Area=18,001,351 sf 0.00% Impervious Runoff Depth=1.05"
Flow Length=6,178' Tc=34.2 min CN=67 Runoff=246.5 cfs 36.283 af

Runoff Area=9,863,544 sf 0.00% Impervious Runoff Depth=0.20"
Flow Length=3,912' Tc=45.0 min CN=47 Runoff=7.6 c¢fs 3.728 af

Runoff Area=6,185,727 sf 0.00% Impervious Runoff Depth=0.32"
Flow Length=5,139' Tc=27.7 min CN=51 Runoff=15.0 cfs 3.815 af

Runoff Area=8,243,778 sf 0.00% Impervious Runoff Depth=0.47"
Flow Length=6,203' Tc=26.0 min CN=55 Runoff=39.3 cfs 7.434 af

Runoff Area=10,637,566 sf 0.00% Impervious Runoff Depth=1.23"
Flow Length=6,975' Tc=33.0 min CN=70 Runoff=179.4 cfs 25.044 af

Runoff Area=2,844,409 sf 0.00% Impervious Runoff Depth=1.23"
Flow Length=3,296' Tc=29.5min CN=70 Runoff=50.5 cfs 6.697 af

Runoff Area=11,643,693 sf 0.18% Impervious Runoff Depth=1.23"
Flow Length=7,738' Tc=31.7 min CN=70 Runoff=200.1 cfs 27.412 af

Runoff Area=44,657,988 sf 0.00% Impervious Runoff Depth=1.17"
Flow Length=7,938' Tc=39.8 min CN=69 Runoff=646.6 cfs 99.973 af

Runoff Area=73,747,482 sf 1.31% Impervious Runoff Depth=1.05"
Flow Length=17,365' Tc=45.8 min CN=67 Runoff=869.0 cfs 148.645 af

Inflow=1,234.2 cfs 262.300 af
Primary=1,234.2 cfs 262.300 af

Inflow=246.5 cfs 36.283 af
Primary=246.5 cfs 36.283 af

Inflow=7.6 cfs 3.728 af
Primary=7.6 cfs 3.728 af

Inflow=15.0 cfs 3.815 af
Primary=15.0 cfs 3.815 af

Inflow=39.3 cfs 7.434 af
Primary=39.3 cfs 7.434 af

Inflow=179.4 cfs 25.044 af
Primary=179.4 cfs 25.044 af
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Link 7AP: Analysis Point 7

Link 8AP: Analysis Point 8

Link 9AP: Analysis Point 9

Link 10AP: Analysis Point 10

Inflow=50.5 cfs 6.697 af
Primary=50.5 cfs 6.697 af

Inflow=200.1 cfs 27.412 af
Primary=200.1 cfs 27.412 af

Inflow=646.6 cfs 99.973 af
Primary=646.6 cfs 99.973 af

Inflow=869.0 cfs 148.645 af
Primary=869.0 cfs 148.645 af

Total Runoff Area = 7,098.65 ac Runoff Volume = 621.331 af Average Runoff Depth = 1.05"
99.11% Pervious = 7,035.37 ac  0.89% Impervious =63.28 ac
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Summary for Subcatchment 1S: Pre #1

Runoff = 1,234.2cfs @ 12.98 hrs, Volume= 262.300 af, Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area(sf) CN Description
46,982 96 Gravel Road Surface, 99% imp, HSG A
112,481 30 Meadow, non-grazed, HSG A
44,514 51 1 acre lots, 20% imp, HSG A
1,650,980 30 Woods, Good, HSG A
527,846 96 Gravel Road Surface, 99% imp, HSG B
814,537 58 Meadow, non-grazed, HSG B
398,073 68 1 acre lots, 20% imp, HSG B
18,567,290 55 Woods, Good, HSG B
844,537 96 Gravel Road Surface, 99% imp, HSG C
1,336,187 71  Meadow, non-grazed, HSG C
1,267,442 79 1 acre lots, 20% imp, HSG C
84,761,644 70 Woods, Good, HSG C
25,772 96 Gravel Road Surface, 99% imp, HSG D
16,152 78 Meadow, non-grazed, HSG D
12,148,995 77 Woods, Good, HSG D
828,299 98 Water Surface, 0% imp, HSG D

123,391,731 68 Weighted Average
121,619,040 98.56% Pervious Area
1,772,691 1.44% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

23.6 100 0.0200 0.07 Sheet Flow, Sheet Flow 1A
Woods: Light underbrush n=0.400 P2=2.65"
10.6 1,058 0.1110 1.67 Shallow Concentrated Flow, Shallow Conc. 1B

Woodland Kv= 5.0 fps

96 5470 0.0710 9.54 106.68 Trap/Vee/Rect Channel Flow, Channel Flow 1C
Bot.W=6.00' D=1.30' Z=2.0""" Top.W=11.20'
n=0.040

12.3 7,953 0.0370 10.81 210.99 Trap/Vee/Rect Channel Flow, Channel Flow 1D
Bot.W=9.00' D=1.60' Z= 2.0/ Top.W=1540'
n=0.030 Stream, clean & straight

111 7,995 0.0360 12.06 403.56 Trap/Vee/Rect Channel Flow, Channel Flow 1E
Bot.W=15.00' D=1.80' Z=2.0"/" Top.W=22.20"
n= 0.030 Stream, clean & straight

67.2 22,576 Total



WM_Drainage_Pre_70percent Type Il 24-hr 10 yr Rainfall=3.85"

Prepared by Microsoft Printed 11/12/2013
HydroCAD® 9.10 s/n 05478 © 2010 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 2S: Pre #2

Runoff = 246.5cfs @ 12.53 hrs, Volume= 36.283 af, Depth= 1.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
7,078,584 55 Woods, Good, HSG B
4045832 70 Woods, Good, HSG C
6,876,935 77 Woods, Good, HSG D
18,001,351 67 Weighted Average
18,001,351 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

20.1 100 0.0300 0.08 Sheet Flow, Sheet Flow 2A
Woods: Light underbrush n=0.400 P2=2.65"
6.6 737 0.1380 1.86 Shallow Concentrated Flow, Shallow Flow 2B

Woodland Kv= 5.0 fps

26 1,783 0.2370 11.64 33.52 Trap/Vee/Rect Channel Flow, Channel Flow 1 2C
Bot.W=2.00' D=0.80' Z=2.0'/" Top.W=5.20'
n= 0.040 Mountain streams

49 3,558 0.1380 12.15 109.59 Trap/Vee/Rect Channel Flow, Channel Flow 2 2D
Bot.W=6.00' D=1.10' Z=2.0"/" Top.W=10.40'
n= 0.040 Mountain streams

342 6,178 Total

Summary for Subcatchment 3S: Pre #3

Runoff = 76cfs@ 13.15 hrs, Volume= 3.728 af, Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
3,861,903 30 Woods, Good, HSG A
5,250,568 55 Woods, Good, HSG B
751,073 77 Woods, Good, HSG D
9,863,544 47 \Weighted Average
9,863,544 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

124 100 0.1000 0.13 Sheet Flow, Sheet Flow 3A
Woods: Light underbrush n=0.400 P2=2.65"
316 3,204 0.1140 1.69 Shallow Concentrated Flow, Shallow Conc. 3B

Woodland Kv= 5.0 fps

1.0 608 0.1150 9.93 69.74 Trap/Vee/Rect Channel Flow, Channel Flow 3C
Bot.W=6.00' D=0.90' Z=2.0'/" Top.W=9.60'
n=0.040

450 3,912 Total

Summary for Subcatchment 4S: Pre #4

Runoff = 156.0cfs @ 12.64 hrs, Volume= 3.815 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
2,723965 30 Woods, Good, HSG A
583,368 55 Woods, Good, HSG B
2,450,311 70 Woods, Good, HSG C
428,083 77 Woods, Good, HSG D

6,185,727 51 Weighted Average
6,185,727 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)

13.0 75 0.0500 0.10 Sheet Flow, Sheet Flow 4A
Woods: Light underbrush n=0.400 P2=2.65"

22 25 0.4800 0.19 Sheet Flow, Sheet Flow 4B
Woods: Light underbrush n=0.400 P2=2.65"
1.6 270 0.3190 2.82 Shallow Concentrated Flow, Shallow Conc. 4C

Woodland Kv= 5.0 fps

98 4,139 0.1180 7.04 13.52 Trap/Vee/Rect Channel Flow, Channel Flow 1 4D
Bot.W=2.00' D=0.60' Z=2.0'/" Top.W=4.40'
n= 0.040

1.1 630 0.1430 9.90 44 33 Trap/Vee/Rect Channel Flow, Channel Flow 2 4E
Bot.W=4.00' D=0.80' Z=2.0"/" Top.W=7.20'
n=0.040

27.7 5,139 Total

Summary for Subcatchment 5S: Pre #5

Runoff = 39.3cfs @ 12.53 hrs, Volume= 7.434 af, Depth= 0.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"
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Area (sf) CN Description
2,312,957 30 Woods, Good, HSG A
2,344080 55 Woods, Good, HSG B
2,466,386 70 Woods, Good, HSG C
1,120,355 77 \Woods, Good, HSG D
8,243,778 55 Weighted Average
8,243,778 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

8.2 60 0.1000 0.12 Sheet Flow, Sheet Flow 5A

Woods: Light underbrush n=0.400 P2=2.65"
4.8 40 0.1750 0.14 Sheet Flow, Sheet Flow 5B

Woods: Light underbrush n= 0.400 P2=2.65"
0.8 107 0.1800 212 Shallow Concentrated Flow, Shallow Conc. 5C

Woodland Kv= 5.0 fps

7.7 3,770 0.1600 8.20 15.75 Trap/Vee/Rect Channel Flow, Channel Flow 1 5D
Bot.W=2.00' D=0.60' Z=2.0"/" Top.W=4.40'
n=0.040

45 2,226 0.1060 8.21 30.22 Trap/Vee/Rect Channel Flow, Channel Flow 2 5E
Bot.W=3.00' D=0.80' Z=2.0"/" Top.W=6.20'
n= 0.040

260 6,203 Total

Summary for Subcatchment 6S: Pre #6

Runoff = 1794 cfs @ 12.50 hrs, Volume= 25.044 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
10,637,566 70 Woods, Good, HSG C
10,637,566 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.5 100 0.1200 0.14 Sheet Flow, Sheet Flow 6A
Woods: Light underbrush n=0.400 P2=2.65"
11.3 876 0.0670 1.29 Shallow Concentrated Flow, Shallow Conc. 6B

Woodland Kv= 5.0 fps

76 4171 0.1750 9.19 19.11 Trap/Vee/Rect Channel Flow, Channel Flow 1 6C
Bot.W=1.00' D=0.80' Z=2.0"/ Top.W=4.20'
n= 0.040

26 1,828 0.1700 11.72 58.59 Trap/Vee/Rect Channel Flow, Channel Flow 2 6D
Bot.W=3.00' D=1.00' Z=2.0" Top.W=7.00'
n= 0.040

33.0 6,975 Total
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Summary for Subcatchment 7S: Pre #7

Runoff = 50.5cfs @ 12.45 hrs, Volume= 6.697 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
2,844,409 70 Woods, Good, HSG C
2,844,409 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

17.9 100 0.0400 0.09 Sheet Flow, Sheet Flow 7A
Woods: Light underbrush n=0.400 P2=2.65"
76 1,141 0.2530 2.51 Shallow Concentrated Flow, Conc. Flow 7B

Woodland Kv=5.0 fps

40 2,055 0.1730 8.53 16.37 Trap/Vee/Rect Channel Flow, Channel Flow 1 7C
Bot.W=2.00' D=0.60' Z=2.0"/" Top.W=4.40'
n= 0.040

295 3,296 Total

Summary for Subcatchment 8S: Pre #8

Runoff = 200.1cfs @ 12.48 hrs, Volume= 27.412 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt=0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
21,586 96 Gravel Road Surface, 99% imp, HSG C
11,622,107 70 Woods, Good, HSG C
11,643,693 70 Weighted Average
11,622,323 99.82% Pervious Area
21,370 0.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

12.9 100 0.0900 0.13 Sheet Flow, Sheet Flow 8A
Woods: Light underbrush n=0.400 P2=2.65"
7.2 600 0.0780 1.40 Shallow Concentrated Flow, Conc. Flow 8B

Woodiand Kv= 5.0 fps

29 1,764 0.1980 10.25 25.43 Trap/Vee/Rect Channel Flow, Channel Flow 1 8C
Bot.W=1.50' D=0.80' Z= 2.0/ Top.W=4.70'
n= 0.040 Mountain streams

8.7 5274 0.1100 10.07 70.50 Trap/Vee/Rect Channel Flow, Channel Flow 2 8D
Bot.W=5.00' D=1.00' Z= 2.0/ Top.W=9.00'
n= 0.040 Mountain streams

31.7 7,738 Total
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Summary for Subcatchment 9S: Pre #9

Runoff = 646.6 cfs @ 12.60 hrs, Volume= 99.973 af, Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
1,267,758 30 Woods, Good, HSG A
4,040,608 55 Woods, Good, HSG B
31,843,685 70 Woods, Good, HSG C
7,095,504 77 Woods, Good, HSG D
410,433 98 Water Surface, 0% imp, HSG D

44,657,988 69 Weighted Average
44 657,988 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

13.6 100 0.0800 0.12 Sheet Flow, Sheet Flow 9A
Woods: Light underbrush n= 0.400 P2=2.65"
13.7 1,535 0.1390 1.86 Shallow Concentrated Flow, Shallow Flow 9B

Woodland Kv= 5.0 fps

34 1,271 0.0900 6.15 11.81 Trap/Vee/Rect Channel Flow, Channel Flow 1 9C
Bot.W=2.00' D=0.60' Z=2.0'"" Top.W=4.40'
n= 0.040

3.7 1,377 0.0610 6.23 22.93 Trap/Vee/Rect Channel Flow, Channel Flow 2 9D
Bot.W=3.00' D=0.80' Z=2.0'/" Top.W=6.20'
n= 0.040 Mountain streams

54 3,655 0.0850 11.26 170.28 Trap/Vee/Rect Channel Flow, Channel Flow 3 9E
Bot.W=8.00' D=1.40' Z=2.0'"/" Top.W=13.60'
n= 0.040 Mountain streams

39.8 7,938 Total
Summary for Subcatchment 10S: Pre #10

Runoff = 869.0cfs @ 12.70 hrs, Volume= 148.645 af, Depth= 1.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"
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Area (sf) CN Description
540,408 30 Woods, Good, HSG A
188,646 96 Gravel Road Surface, 99% imp, HSG B
160,193 58 Meadow, non-grazed, HSG B
869,410 68 1 acre lots, 20% imp, HSG B
16,818,673 55 Woods, Good, HSG B
318,247 96 Gravel Road Surface, 99% imp, HSG C
248,239 71 Meadow, non-grazed, HSG C
1,433,541 79 1 acre lots, 20% imp, HSG C
50,286,647 70 Woods, Good, HSG C
2,883,578 77 Woods, Good, HSG D
73,747,482 67 Weighted Average
72,785,068 98.69% Pervious Area
962,414 1.31% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

94 100 0.2000 0.18 Sheet Flow, Sheet Flow 10A
Woods: Light underbrush n=0.400 P2=2.65"
4.0 600 0.2500 2.50 Shallow Concentrated Flow, Shallow Concentration 10B

Woodland Kv= 5.0 fps

10.8 4,291 0.1000 6.61 10.31 Trap/Vee/Rect Channel Flow, Channel Flow 1 10C
Bot.W=2.00' D=0.60' Z=1.0"/" Top.W=3.20'
n= 0.040 Earth, dense weeds

86 2,450 0.0350 475 24.32 Trap/Vee/Rect Channel Flow, Channel Flow 2 10D

Bot.W=4.00' D=0.80' Z= 3.0/ Top.W=8.80'
n= 0.040

13.0 9,924 0.0530 12.71 301.02 Trap/Vee/Rect Channel Flow, Channel Flow 3 10E
Bot.W=10.00' D=1.60' Z=3.0"/" Top.W=19.60'
n= 0.030 Stream, clean & straight

458 17,365 Total

Summary for Link 1AP: Analysis Point 1

Inflow Area= 2,832.68 ac, 1.44% Impervious, Inflow Depth= 1.11" for 10 yr event
Inflow 1,2342cfs @ 12.98 hrs, Volume= 262.300 af
Primary 1,234.2cfs @ 12.98 hrs, Volume= 262.300 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs

Summary for Link 2AP: Analysis Point 2

Inflow Area = 413.25ac, 0.00% Impervious, Inflow Depth= 1.05" for 10 yr event
Inflow 246.5cfs @ 12.53 hrs, Volume= 36.283 af
Primary 246.5cfs @ 12.53 hrs, Volume= 36.283 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs



WNM_Drainage_Pre_70percent Type Il 24-hr 10 yr Rainfall=3.85"

Prepared by Microsoft Printed 11/12/2013
HydroCAD® 9.10 s/n 05478 © 2010 HydroCAD Software Solutions LLC Page 14

Summary for Link 3AP: Analysis Point 3

Inflow Area=  226.44 ac, 0.00% Impervious, Inflow Depth= 0.20" for 10 yr event

Inflow = 76cfs@ 13.15 hrs, Volume= 3.728 af

Primary = 76cfs@ 13.15 hrs, Volume= 3.728 af, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs

Summary for Link 4AP: Analysis Point 4

Inflow Area = 142.00 ac, 0.00% Impervious, Inflow Depth= 0.32" for 10 yr event
Inflow = 15.0cfs @ 12.64 hrs, Volume= 3.815 af
Primary = 15.0cfs @ 12.64 hrs, Volume= 3.815 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs

Summary for Link 5AP: Analysis Point 5

Inflow Area = 189.25 ac, 0.00% Impervious, Inflow Depth= 0.47" for 10 yr event
Inflow = 39.3cfs @ 12.53 hrs, Volume= 7.434 of
Primary = 39.3cfs @ 12.53 hrs, Volume= 7.434 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs

Summary for Link 6AP: Analysis Point 6

Inflow Area = 24420 ac, 0.00% impervious, Inflow Depth= 1.23" for 10 yr event
Inflow 179.4cfs @ 12.50 hrs, Volume= 25.044 af
Primary 179.4cfs @ 12.50 hrs, Volume= 25.044 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs

Summary for Link 7AP: Analysis Point 7

Inflow Area = 65.30 ac, 0.00% Impervious, Inflow Depth= 1.23" for 10 yr event
Inflow = 50.5cfs @ 12.45 hrs, Volume= 6.697 af
Primary = 50.5cfs @ 12.45 hrs, Volume= 6.697 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, di= 0.05 hrs
Summary for Link 8AP: Analysis Point 8

Inflow Area = 267.30ac, 0.18% Impervious, Inflow Depth= 1.23" for 10 yr event
Inflow 200.1cfs @ 12.48 hrs, Volume= 27.412 af
Primary 200.1cfs@ 12.48 hrs, Volume= 27.412 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
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Summary for Link 9AP: Analysis Point 9

Inflow Area= 1,025.21 ac, 0.00% Impervious, Inflow Depth= 1.17" for 10 yr event
Inflow = 646.6 cfs @ 12.60 hrs, Volume= 99.973 af
Primary = 646.6 cfs @ 12.60 hrs, Volume= 99.973 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs

Summary for Link 10AP: Analysis Point 10

inflow Area= 1,693.01 ac, 1.31% Impervious, Inflow Depth= 1.05" for 10 yr event
Inflow = 869.0cfs @ 12.70 hrs, Volume= 148.645 af
Primary = 869.0cfs @ 12.70 hrs, Volume= 148.645 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
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Project Notes

24-hour rainfall from Northeast Regional Climate Center, 71.796 deg W, 43.581 deg N, elev. 637
ft (Substation location, most conservative)
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

1.43 30 Meadow, non-grazed, HSG A (Pr 4, Pr5, Pr6, Pr7)
0.49 30 Woods, Good, HSG A (Pr 4, Pr3, Pr6)

0.91 55 Woods, Good, HSG B (Pr 4, Pr1, Pr2, Pr3, Pr5)

0.96 58 Meadow, non-grazed, HSG B (Pr 4, Pr1, Pr2, Pr3, Pr5, Pr6)

42.48 70 Woods, Good, HSG C (Pr 4, Pr1, Pr2, Pr3, Pr6, Pr7)
3.81 71 Meadow, non-grazed, HSG C (Pr 4, Pr2, Pr6, Pr7)
5.03 77 Woods, Good, HSG D (Pr 4, Pr1, Pr2, Pr3, Pr5, Pr6)
1.02 78 Meadow, non-grazed, HSG D (Pr 4, Pr2, Pr3, Pr5, Pr6)
0.14 96 Gravel (Pr2)

0.12 98 Gravel (Pr3, Pr5)

0.25 98 x Paved roads (Pr2)

0.02 98 x Roofs (Pr2)

56.66 69 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

1.92 HSG A Pr 4, Pr3, Pr5, Pr6, Pr7
1.87 HSG B Pr 4, Pr1, Pr2, Pr3, Pr5, Pr6é

46.29 HSG C Pr4, Pr1, Pr2, Pr3, Pr6, Pr7
6.05 HSG D Pr 4, Pr1, Pr2, Pr3, Pr5, Pr6
0.53 Other Pr2, Pr3, Pr5

56.66 TOTAL AREA



WM_Drainage_Pre_70percent substation

Prepared by Horizons Engineering, LLC (DEB) Printed 10/28/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC Page 5

Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length  Slope n Diam/Width Height Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 Pr2 0.00 0.00 40.0 0.0300 0.025 24.0 0.0 0.0
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment Pr 4: Pre Area 4 Runoff Area=2.34 ac  0.00% Impervious Runoff Depth=1.00"
Flow Length=533"' Tc=28.0 min CN=66 Runoff=1.43 cfs 0.194 af

Subcatchment Pr1: Pre Area 1 Runoff Area=10.96 ac 0.00% Impervious Runoff Depth=1.23"
Flow Length=945" Tc=21.5 min CN=70 Runoff=9.70 cfs 1.124 af

Subcatchment Pr2: Pre Area 2 Runoff Area=33.26 ac 0.81% Impervious Runoff Depth=1.29"
Flow Length=3,835" Tc=28.0 min CN=71 Runoff=27.95 cfs 3.582 af

Subcatchment Pr3: Pre Area 3 Runoff Area=1.81 ac 2.76% Impervious Runoff Depth=1.00"
Flow Length=395" Tc=11.6 min CN=66 Runoff=1.56 cfs 0.150 af

Subcatchment Pr5: Pre Area 5 Runoff Area=0.81 ac 8.64% Impervious Runoff Depth=1.11"
Flow Length=225" Slope=0.0200 /" Tc=26.5 min CN=68 Runoff=0.58 cfs 0.075 af

Subcatchment Pr6: Pre Area 6 Runoff Area=5.11 ac  0.00% Impervious Runoff Depth=0.84"
Flow Length=1,120" Tc=20.3 min CN=63 Runoff=2.81 cfs 0.357 af

Subcatchment Pr7: Pre Area 7 Runoff Area=2.37 ac 0.00% Impervious Runoff Depth=0.94"
Flow Length=511" Tc¢=11.1 min CN=65 Runoff=1.92 cfs 0.186 af

Link 1AP: Analysis Point 1 Inflow=9.70 cfs 1.124 af
Primary=9.70 cfs 1.124 af

Link 2AP: Analysis Point 2 Inflow=30.92 cfs 4.002 af
Primary=30.92 cfs 4.002 af

Link 3AP: Analysis Point 3 Inflow=2.81 cfs 0.357 af
Primary=2.81 cfs 0.357 af

Link 4AP: Analysis Point 4 Inflow=1.92 cfs 0.186 af
Primary=1.92 cfs 0.186 af

Total Runoff Area = 56.66 ac Runoff Volume = 5.669 af Average Runoff Depth = 1.20"
99.31% Pervious = 56.27 ac  0.69% Impervious = 0.39 ac
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Summary for Subcatchment Pr 4: Pre Area 4

Runoff = 143 cfs @ 12.44 hrs, Volume= 0.194 af, Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.38 30 Woods, Good, HSG A
0.01 55 Woods, Good, HSG B
0.37 70 Woods, Good, HSG C
1.02 77 Woods, Good, HSG D
0.08 30 Meadow, non-grazed, HSG A
0.03 58 Meadow, non-grazed, HSG B
0.10 71 Meadow, non-grazed, HSG C
0.35 78 Meadow, non-grazed, HSG D

2.34 66 Weighted Average
2.34 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)

23.6 100 0.0200 0.07 Sheet Flow, Pre 4
Woods: Light underbrush n= 0.400 P2=2.65"
4.4 433 0.1060 1.63 Shallow Concentrated Flow, Pre 4

Woodland Kv= 5.0 fps

28.0 533 Total
Summary for Subcatchment Pr1: Pre Area 1

Runoff = 9.70cfs @ 12.32 hrs, Volume= 1.124 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.24 55 Woods, Good, HSG B
9.57 70 Woods, Good, HSG C
0.96 77 Woods, Good, HSG D
0.19 58 Meadow, non-grazed, HSG B
10.96 70 Weighted Average
10.96 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

12.9 100 0.0900 0.13 Sheet Flow, Pre 1
Woods: Light underbrush n=0.400 P2=2.65"
7.2 420 0.1500 0.97 Shallow Concentrated Flow, Pre 1

Forest w/Heavy Litter Kv= 2.5 fps

14 425 0.0350 5.04 20.17 Trap/Vee/Rect Channel Flow, Pre 1
Bot.W=2.00' D=1.00' Z=2.0 /" Top.W=6.00'
n= 0.040 Mountain streams

21.5 945 Total
Summary for Subcatchment Pr2: Pre Area 2

Runoff = 27.95cfs @ 12.42 hrs, Volume= 3.582 af, Depth= 1.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area(ac) CN Description
0.14 55 Woods, Good, HSG B
29.37 70 Woods, Good, HSG C
2.03 77 Woods, Good, HSG D
0.1 58 Meadow, non-grazed, HSG B
0.93 71  Meadow, non-grazed, HSG C
0.27 78 Meadow, non-grazed, HSG D
* 0.25 98 x Paved roads
* 0.02 98 x Roofs
* 0.14 96 Gravel
33.26 71 Weighted Average
32.99 99.19% Pervious Area
0.27 0.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.0 100 0.2200 0.18 Sheet Flow, Pre 2
Woods: Light underbrush n=0.400 P2=2.65"
15.7 2,185 0.2150 2.32 Shallow Concentrated Flow, Pre 2
Woodland Kv= 5.0 fps
0.1 40 0.0300 6.49 20.38 Pipe Channel, Pre 2

24.0" Round Area= 3.1 sf Perim=6.3"' r=0.50'
n= 0.025 Corrugated metal

3.2 1,510 0.0832 7.77 31.10 Trap/Vee/Rect Channel Flow, Pre 2
Bot.W=2.00' D=1.00' Z=2.0'/' Top.W=6.00'
n= 0.040

28.0 3,835 Total
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Summary for Subcatchment Pr3: Pre Area 3

Runoff = 1.56 cfs @ 12.18 hrs, Volume= 0.150 af, Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.10 30 Woods, Good, HSG A
0.51 55 Woods, Good, HSG B
0.11 70 Woods, Good, HSG C
0.70 77 Woods, Good, HSG D
0.22 58 Meadow, non-grazed, HSG B
0.12 78 Meadow, non-grazed, HSG D
* 0.05 98 Gravel
1.81 66 Weighted Average
1.76 97.24% Pervious Area
0.05 2.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.2400 0.19 Sheet Flow, Pre 3
Woods: Light underbrush n=0.400 P2=2.65"
2.9 295 0.1150 1.70 Shallow Concentrated Flow, Pre 3

Woodland Kv= 5.0 fps

11.6 395 Total
Summary for Subcatchment Pr5: Pre Area 5

Runoff = 0.58 cfs @ 12.40 hrs, Volume= 0.075 af, Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.01 55 Woods, Good, HSG B
0.23 77 Woods, Good, HSG D
0.10 30 Meadow, non-grazed, HSG A
0.20 58 Meadow, non-grazed, HSG B
0.20 78 Meadow, non-grazed, HSG D
* 0.07 98 Gravel
0.81 68 Weighted Average
0.74 91.36% Pervious Area
0.07 8.64% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

23.6 100 0.0200 0.07 Sheet Flow, Pre 5
Woods: Light underbrush n=0.400 P2=2.65"
2.9 125 0.0200 0.71 Shallow Concentrated Flow, Pre 5

Woodland Kv= 5.0 fps

26.5 225 Total

Summary for Subcatchment Pr6: Pre Area 6

Runoff = 281cfs@ 12.34 hrs, Volume= 0.357 af, Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area(ac) CN Description
0.01 30 Woods, Good, HSG A
3.05 70  Woods, Good, HSG C
0.09 77 Woods, Good, HSG D
0.92 30 Meadow, non-grazed, HSG A
0.21 58 Meadow, non-grazed, HSG B
0.75 71 Meadow, non-grazed, HSG C
0.08 78 Meadow, non-grazed, HSG D

5.1 63 Weighted Average
5.1 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)

11.5 100 0.1200 0.14 Sheet Flow, Pre 6
Woods: Light underbrush n=0.400 P2=2.65"
7.7 780 0.1150 1.70 Shallow Concentrated Flow, Pre 6

Woodland Kv= 5.0 fps

1.1 240 0.0167 3.48 13.93 Trap/Vee/Rect Channel Flow, Pre 6
Bot.W=2.00' D=1.00" Z=2.0"/" Top.W=6.00'
n= 0.040

20.3 1,120 Total
Summary for Subcatchment Pr7: Pre Area 7
Runoff = 1.92cfs @ 12.17 hrs, Volume= 0.186 af, Depth= 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 10 yr Rainfall=3.85"
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Area (ac) CN Description
0.01 70 Woods, Good, HSG C
0.33 30 Meadow, non-grazed, HSG A
2.03 71 Meadow, non-grazed, HSG C
2.37 65 Weighted Average
2.37 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)

9.2 100 0.2100 0.18 Sheet Flow, Pre 7
Woods: Light underbrush n=0.400 P2=2.65"
1.0 186 0.4100 3.20 Shallow Concentrated Flow, Pre 7

Woodland Kv= 5.0 fps

0.9 225 0.0267 4.40 17.62 Trap/Vee/Rect Channel Flow, Pre 7
Bot.W=2.00' D=1.00' Z=2.0'/" Top.W=6.00'
n=0.040

11.1 511 Total

Summary for Link 1AP: Analysis Point 1

Inflow Area = 10.96 ac, 0.00% Impervious, Inflow Depth= 1.23" for 10 yr event
Inflow = 9.70 cfs @ 12.32 hrs, Volume= 1.124 af
Primary = 9.70cfs @ 12.32 hrs, Volume= 1.124 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link 2AP: Analysis Point 2

Inflow Area = 38.22 ac, 1.02% Impervious, Inflow Depth = 1.26" for 10 yr event
Inflow = 30.92cfs @ 12.41 hrs, Volume= 4.002 af
Primary = 30.92cfs @ 12.41 hrs, Volume= 4.002 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link 3AP: Analysis Point 3

Inflow Area = 5.11 ac, 0.00% Impervious, Inflow Depth = 0.84" for 10 yr event
Inflow = 281cfs@ 12.34 hrs, Volume= 0.357 af
Primary = 281cfs @ 12.34 hrs, Volume= 0.357 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs

Summary for Link 4AP: Analysis Point 4

Inflow Area = 2.37 ac, 0.00% Impervious, Inflow Depth = 0.94" for 10 yr event
Inflow = 1.92cfs @ 12.17 hrs, Volume= 0.186 af
Primary = 1.92cfs @ 12.17 hrs, Volume= 0.186 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Project Notes

24-hour rainfall from Northeast Regional Climate Center, 71.796 deg W, 43.581 deg N, elev. 637
ft (Substation location, most conservative)
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.79 96 Gravel (1)

8.54 71 Meadow, non-grazed, HSG C (1)
2.01 78 Meadow, non-grazed, HSG D (1)
4.00 70 Woods, Good, HSG C (1)

0.20 77 Woods, Good, HSG D (1)

15.54 73 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.00 HSG A
0.00 HSG B
12.54 HSG C 1
2.21 HSG D 1
0.79 Other 1
15.54 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers

0.00 0.00 0.00 0.00 0.79 0.79 Gravel 1

0.00 0.00 8.54 2.01 0.00 10.55 Meadow, non-grazed 1

0.00 0.00 4.00 0.20 0.00 420 Woods, Good 1

0.00 0.00 12.54 221 0.79 15.54 TOTAL AREA
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1: Pre #1 Runoff Area=15.54 ac  0.00% Impervious Runoff Depth=1.42"
Flow Length=1,400' Tc=35.2 min CN=73 Runoff=13.1 cfs 1.840 af

Link 1AP: Analysis Point 1 Inflow=13.1 cfs 1.840 af
Primary=13.1 cfs 1.840 af

Total Runoff Area = 15.54 ac Runoff Volume = 1.840 af Average Runoff Depth = 1.42"
100.00% Pervious =15.54 ac  0.00% Impervious = 0.00 ac
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Summary for Subcatchment 1: Pre #1

Runoff = 13.1cfs @ 12.52 hrs, Volume= 1.840 af, Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type llIl 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description

* 0.09 96 Gravel
0.70 96 Gravel
7.48 71 Meadow, non-grazed, HSG C
0.92 71 Meadow, non-grazed, HSG C
0.14 71  Meadow, non-grazed, HSG C
4.00 70 Woods, Good, HSG C
2.01 78 Meadow, non-grazed, HSG D
0.18 77 Woods, Good, HSG D
0.02 77 Woods, Good, HSG D

15.54 73 Weighted Average
15.54 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

10.1 100 0.0600 0.16 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.65"
7.5 590 0.0350 1.31 Shallow Concentrated Flow, Shallow Conc.
Short Grass Pasture Kv=7.0 fps
6.2 370 0.0400 1.00 Shallow Concentrated Flow, Shallow Conc.
Woodland Kv=5.0 fps
11.4 340 0.0050 0.49 Shallow Concentrated Flow, Shallow Conc.

Short Grass Pasture Kv= 7.0 fps

35.2 1,400 Total
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Summary for Link 1AP: Analysis Point 1

Inflow Area = 15.54 ac, 0.00% Impervious, Inflow Depth = 1.42" for 10 yr event
Inflow = 13.1cfs @ 12.52 hrs, Volume= 1.840 af
Primary = 13.1cfs @ 12.52 hrs, Volume= 1.840 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
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3.4A Post-Development Analysis

Pre-development areas Pre#1l thru Pre#10 were broken out into eleven post-development areas
identified as Post#1 through Post#11. Post development watersheds associated with the
substation and operation and maintenance facility are considered separately and each have their
own post development analysis areas In general, the post-development areas have not changed,
some areas are slightly larger while others are slightly smaller, and the total post-watershed area
is equal to the pre-watershed area of 7,099 acres. The small increase or decrease in watershed
areas is a result of the development of the new roads and turbine pad areas.

Drainage area Post#1 is smaller than Pre#1 by 2.3 acres and the Tc has not changed.

Drainage area Post#2 is larger than Pre#2 by 1.3 acres and the Tc has not changed.

Drainage area Post #3 is smaller than Pre#3 by 0.5 acres and the Tc has not changed.
Drainage area Post#4 is smaller than Pre#4 by 1.6 acres and the Tc has not changed.

Drainage area Pre#5 was broken out into two post watershed areas, Post#5 and Post #5A. The
combination of Post #5 and Post #5A are similar to Pre#5. Post#5A includes the storm water
flowing to the proposed detention basin located along the East Crane road to turbine E1 to reduce
the increase in flows as a result of the associated roadways and turbine pad. This storm water
detention basin allows post development flow rates to remain the same or less than pre-
development flow rates to Analysis Point #5.

Drainage area Post#6 is larger than Pre#6 by 2.2 acres and the Tc has not changed.

Drainage area Post#7 is smaller than Pre#7 by 0.2 acres and the Tc has not changed.

Drainage area Post#8 is smaller that Pre#8 by 1.0 acres and the Tc has decreased slightly.
Drainage area Post#9 is larger than Pre#9 by 2.2 acres and the Tc is generally the same.
Drainage area Post#10 has not changed nor has the Tc as compared to Pre#10.

For more detailed information on post-developed areas, see attached drainage plans found in
Section 4 and the HydroCAD area listings found in Section 3.4.A4re- versus post-

development comparison flow rate table for the 2, 10, and 50 year storm events can be found in
Table 2.0A in Section 2.6.1A
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3.4B Post-Development Analysis (Substation)

As in the pre-development analysis, the total watershed area is 56.66 acres. Pre-development
area boundaries remained virtually unchanged in the post-development analysis, and are

similarly identified as post-development areas Po-1 thru Po-7, with the addition of Po-8 and Po-

9. Areas Po-8 and Po-9 include the new impervious areas for the access road, substation and the
interconnection station. The new impervious areas have been removed from drainages areas Po-
1 thru Po-7.

The drainage model for this project uses a micro extended detention pond at Po-9, a surface
filtration pond at Po-8 and a treatment swale at Po-5. These stormwater structures will provide
treatment and ground water re-charge from the newly developed areas for the access road,
substation and interconnection station.

Boundaries of drainage area Po-1 are almost identical to those of Pr-1. No new impervious area
is included in this drainage area and only a small portion of this area was removed as a result of
grading for the new substation, therefore, there are no increases in stormwater runoff at discharge
point AP1.

Drainage area Po-2 is the same basic area as Pr-2 with the southeast boundary modified by the
addition of the new substation and interconnection station, as well as the new access road cutting
off the channel to the existing wetland (AP2). A new culvert, CV1, will be installed under the

new access road along the existing intermittent stream to allow continued flow to the wetland
area at (AP2).

Drainage area Po-3 is the remaining area to the south of the new access road, substation and
interconnection station. Stormwater runoff will continue to flow into area AP2. Proposed
impervious areas do not flow thru this area as all roads will be graded to ensure runoff from
impervious surfaces are directed to one of the stormwater treatment structures.

Drainage area Po-4 is similar to the pre-development area Pr-4, which includes mostly
undeveloped land to the north of the new access road and to the east of the interconnection
station. A small portion on the proposed road (75’ by 16’) is directed to this area and will
discharge to AP2 thru culvert CV2.

Post-development area Po-5, again, is similar to pre-development area Pr-5 and thelude
proposed access road from station 0+00 to station 2+75, and the undeveloped land near the
existing utility easement. Stormwater runoff from the proposed road is directed to the ditch on
the north side of the access road. Runoff from the ditch is then directed to proposed treatment
swale TS1 proposed road station 1+75. After stormwater is treated at TS1, flows are directed to
the wetlands at AP2.

Post-drainage areas Po-6 and Po-7 do not change as a result of the proposed work, and the results
from the pre- and post- models confirms no increase in runoff from these areas. It should also be
noted that the property does continue in a northerly direction away from the proposed

development, and the analysis does not include this area as no new development is proposed in



this northerly section of the site. As the model indicates for areas with no change from pre- to
post-development, such as 6 and 7, no increase in offsite runoff, the same will hold true for the
northerly section of the property.

Post-drainage area Po-8 includes the proposed substation, and the proposed access road from
station 7+00 to station 9+95. This area consists of mostly proposed gravel or impervious area.
The access road runoff will be directed to a ditch along the northern edge of the road. This ditch
will direct runoff towards the substation and into a culvert at station 9+25. The runoff from this
culvert, as well as, from the substation area will be pre-treated at the fore bay located on the west
side of the road just south of the substation. Runoff will then be directed to a surface filtration
pond identified as INF1. The filtration pond will infiltrate 2,900 cf of runoff in approximately 5
hours, which is well above the required ground water recharge volume of 711 cf. Any additional
runoff not infiltrated will be directed to analysis point AP2.

Post-drainage area Po-9 includes the proposed access road from station 3+25 to 7+00, and the
interconnections station. Stormwater runoff will flow to the proposed fore bay and then into
micro extended detention pond (MP1) located near station 6+00. Stormwater will be detained
and released to the bog wetland area at AP2.

In summary, the analysis indicates that AP1, AP3, and AP4 do not include any proposed
impervious areas and do not show an increase in runoff as a result of the proposed development.
Analysis point AP2 indicates a small reduction in flows as a result of the inclusion of the micro
pool extend detention pond and the filtration pond to detain and infiltrate the stormwater runoff.

For more detailed information on post-developed areas, see attached drainageupthns f

Section 4 and the HydroCAD area listings found in Section 3.4.1. A pre- versus post-
development comparison flow rate table for the 2, 10, and 50 year storm events can be found in
Table 2.0B in Section 2.6.1B
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3.4C Post-Development Analysis (O&M Building)

Pre-development area boundaries changed slightly in the post-development analysis due to
roadway configuration and grading. The intent of this drainage design was to capture as much
run-off associated with the project and direct it to a stormwater pond at the low point of the site.
Areas Post 1.1 and Post 1.2 include the new impervious areas for the access roads, operations
and maintenance building, snow cat storage building, and associated gravel parking. Area Post
1.3 captures the remaining runoff associated with the access road, prior to entering the
stormwater pond. Area Post 1.4 captures the remaining runoff to the west of the proposed access
road, containing primarily the remaining undisturbed watershed that discharges to Grants Pond.

The drainage model for this project uses a surface filtration pond that provides treatment and
groundwater re-charge from the newly developed areas for the access roads and operations and
maintenance facility. The proposed treatment devices have been sized to meet the State
regulations to reduce the impact to abutting properties and maintain water quality within the
overall watersheds. Roadway culverts and storm drains have been designed to pass a 50-year
rainfall without overtopping the roadways. The stormwater filtration pond has been analyzed for
the 50-year storm event and is designed to maintain 1 foot of freeboard between the top of the
pond embankment and the 50-year peak water elevation. Stone outlet protections for pond outlet
structures and roadway culverts are sized using the peak flow for the 50-year rainfall event.

For more detailed information on post-developed areas, see attached drainageupthns f

Section 4 and the HydroCAD area listings found in Section 3.4.1. A pre- versus post-
development comparison flow rate table for the 2, 10, and 50 year storm events can be found in
Table 2.0C in Section 2.6.1C



3.4.1 Post-Development 2, 10, and 50 - Year Storm

A. Overall Project
B. Substation Interconnection Station
C. Operation and Maintenance Building



A. Overall Project
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1S: Post #1 Runoff Area=123,292,544 sf 1.44% Impervious Runoff Depth=0.46"
Flow Length=22,576' Tc=67.2 min CN=68 Runoff=421.0 cfs 107.371 af

Subcatchment 2S: Post #2 Runoff Area=18,056,327 sf 0.00% Impervious Runoff Depth=0.42"
Flow Length=6,178'" Tc=34.2 min CN=67 Runoff=80.0 cfs 14.529 af

Subcatchment 3S: Post #3 Runoff Area=9,839,787 sf 0.00% Impervious Runoff Depth=0.01"
Flow Length=3,912' Tc=45.0 min CN=47 Runoff=0.4 cfs 0.251 af

Subcatchment 4S: Post #4 Runoff Area=6,114,017 sf 0.00% Impervious Runoff Depth=0.05"
Flow Length=5,139' Tc=27.7 min CN=51 Runoff=0.9 cfs 0.600 af

Subcatchment 5S: Post #5 Runoff Area=7,986,845 sf 0.00% Impervious Runoff Depth=0.11"
Flow Length=6,203' Tc=26.0 min CN=55 Runoff=3.2 cfs 1.707 af

Subcatchment 6S: Post #6 Runoff Area=10,731,231 sf 0.00% Impervious Runoff Depth=0.53"
Flow Length=7,006' Tc=33.0 min CN=70 Runoff=67.5 cfs 10.856 af

Subcatchment 7S: Post #7 Runoff Area=2,837,525 sf 0.00% Impervious Runoff Depth=0.53"
Flow Length=3,296"' Tc=29.5 min CN=70 Runoff=18.8 cfs 2.871 af

Subcatchment 8S: Post #8 Runoff Area=11,598,705 sf 1.39% Impervious Runoff Depth=0.53"
Flow Length=7,709' Tc=31.5 min CN=70 Runoff=74.6 cfs 11.734 af

Subcatchment 9S: Post #9 Runoff Area=44,750,937 sf 0.00% Impervious Runoff Depth=0.49"
Flow Length=7,938' Tc=40.0 min CN=69 Runoff=230.9 cfs 42.058 af

Subcatchment 10S: Post #10 Runoff Area=73,747,482 sf 1.39% Impervious Runoff Depth=0.42"
Flow Length=17,365' Tc=45.8 min CN=67 Runoff=281.4 cfs 59.342 af

Subcatchment 11S: Post-5A Runoff Area=261,615 sf 0.00% Impervious Runoff Depth=0.61"
Flow Length=916' Tc=42.9 min CN=72 Runoff=1.8 cfs 0.305 af

Pond 12P: Culvert Inlet-ECA Sta. 4+60 Peak Elev=1,990.74' Storage=28 cf Inflow=1.8 cfs 0.305 af
15.0" Round Culvert n=0.015 L=105.0' S=0.1714"'" Outflow=1.8 cfs 0.305 af

Pond 13P: Det. Pond Peak Elev=1,976.14' Storage=11,907 cf Inflow=1.8 cfs 0.305 af
Outflow=0.0 cfs 0.070 af

Link 1AP: Analysis Point 1 Inflow=421.0 cfs 107.371 af
Primary=421.0 cfs 107.371 af

Link 2AP: Analysis Point 2 Inflow=80.0 cfs 14.529 af
Primary=80.0 cfs 14.529 af

Link 3AP: Analysis Point 3 Inflow=0.4 cfs 0.251 af
Primary=0.4 cfs 0.251 af
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Link 4AP: Analysis Point 4 Inflow=0.9 cfs 0.600 af

Primary=0.9 ¢fs 0.600 af

Link 5AP: Analysis Point 5 Inflow=3.2 cfs 1.777 af
Primary=3.2 cfs 1.777 af

Link 6AP: Analysis Point 6 Inflow=67.5 cfs 10.856 af
Primary=67.5 cfs 10.856 af

Link 7AP: Analysis Point 7 Inflow=18.8 cfs 2.871 af
Primary=18.8 cfs 2.871 af

Link 8AP: Analysis Point 8 Inflow=74.6 cfs 11.734 af
Primary=74.6 cfs 11.734 af

Link 9AP: Analysis Point 9 Inflow=230.9 cfs 42.058 af
Primary=230.9 cfs 42.058 af

Link 10AP: Analysis Point 10 Inflow=281.4 cfs 59.342 af
Primary=281.4 cfs 59.342 af

Total Runoff Area =7,098.65 ac Runoff Volume = 251.624 af Average Runoff Depth = 0.43"
99.04% Pervious =7,030.77 ac  0.96% Impervious = 67.88 ac
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Post #1 Runoff Area=123,292,544 sf 1.44% Impervious Runoff Depth=1.11"
Flow Length=22,576" Tc=67.2 min CN=68 Runoff=1,233.2 cfs 262.089 af

Subcatchment 2S: Post #2 Runoff Area=18,056,327 sf 0.00% Impervious Runoff Depth=1.05"
Flow Length=6,178" Tc=34.2 min CN=67 Runoff=247.3 cfs 36.394 af

Subcatchment 3S: Post #3 Runoff Area=9,839,787 sf 0.00% Impervious Runoff Depth=0.20"
Flow Length=3,912' Tc=45.0 min CN=47 Runoff=7.6 cfs 3.719 af

Subcatchment 4S: Post #4 Runoff Area=6,114,017 sf 0.00% Impervious Runoff Depth=0.32"
Flow Length=5,139' Tc=27.7 min CN=51 Runoff=14.8 cfs 3.771 af

Subcatchment 5S: Post #5 Runoff Area=7,986,845 sf 0.00% Impervious Runoff Depth=0.47"
Flow Length=6,203' Tc=26.0 min CN=55 Runoff=38.1 cfs 7.202 af

Subcatchment 6S: Post #6 Runoff Area=10,731,231 sf 0.00% Impervious Runoff Depth=1.23"
Flow Length=7,006' Tc=33.0 min CN=70 Runoff=181.0 cfs 25.264 af

Subcatchment 7S: Post #7 Runoff Area=2,837,525 sf 0.00% Impervious Runoff Depth=1.23"
Flow Length=3,296" Tc¢=29.5 min CN=70 Runoff=50.4 cfs 6.680 af

Subcatchment 8S: Post #8 Runoff Area=11,598,705 sf 1.39% Impervious Runoff Depth=1.23"
Flow Length=7,709' Tc=31.5min CN=70 Runoff=199.9 cfs 27.307 af

Subcatchment 9S: Post #9 Runoff Area=44,750,937 sf 0.00% Impervious Runoff Depth=1.17"
Flow Length=7,938' Tc=40.0 min CN=69 Runoff=646.6 cfs 100.181 af

Subcatchment 10S: Post #10 Runoff Area=73,747,482 sf 1.39% Impervious Runoff Depth=1.05"
Flow Length=17,365' Tc=45.8 min CN=67 Runoff=869.0 cfs 148.645 af

Subcatchment 11S: Post-5A Runoff Area=261,615 sf 0.00% Impervious Runoff Depth=1.36"
Flow Length=916" Tc=42.9 min CN=72 Runoff=4.3 cfs 0.679 af

Pond 12P: Culvert Inlet-ECA Sta. 4+60 Peak Elev=1,991.49' Storage=83 cf Inflow=4.3 cfs 0.679 af
15.0" Round Culvert n=0.015 L=105.0' $=0.1714'/" Outflow=4.3 cfs 0.679 af

Pond 13P: Det. Pond Peak Elev=1,977.66' Storage=18,486 cf Inflow=4.3 cfs 0.679 af
Outflow=0.5 cfs 0.354 af

Link 1AP: Analysis Point 1 Inflow=1,233.2 cfs 262.089 af
Primary=1,233.2 cfs 262.089 af

Link 2AP: Analysis Point 2 Inflow=247.3 cfs 36.394 af
Primary=247.3 cfs 36.394 af

Link 3AP: Analysis Point 3 Inflow=7.6 cfs 3.719 af
Primary=7.6 cfs 3.719 af
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Link 4AP: Analysis Point 4

Link 5AP: Analysis Point 5

Link 6AP: Analysis Point 6

Link 7AP: Analysis Point 7

Link 8AP: Analysis Point 8

Link 9AP: Analysis Point 9

Link 10AP: Analysis Point 10

Inflow=14.8 cfs 3.771 af
Primary=14.8 cfs 3.771 af

Inflow=38.1 cfs 7.556 af
Primary=38.1 cfs 7.556 af

Inflow=181.0 cfs 25.264 af
Primary=181.0 cfs 25.264 af

Inflow=50.4 cfs 6.680 af
Primary=50.4 cfs 6.680 af

Inflow=199.9 cfs 27.307 af
Primary=199.9 cfs 27.307 af

Inflow=646.6 cfs 100.181 af
Primary=646.6 cfs 100.181 af

Inflow=869.0 cfs 148.645 af
Primary=869.0 cfs 148.645 af

Total Runoff Area = 7,098.65 ac Runoff Volume = 621.931 af Average Runoff Depth = 1.05"

99.04% Pervious =7,030.77 ac  0.96% Impervious = 67.88 ac
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Post #1 Runoff Area=123,292,544 sf 1.44% Impervious Runoff Depth=2.31"
Flow Length=22,576' Tc=67.2 min CN=68 Runoff=2,749.2 cfs 544.909 af

Subcatchment 2S: Post #2 Runoff Area=18,056,327 sf 0.00% Impervious Runoff Depth=2.23"
Flow Length=6,178' Tc=34.2 min CN=67 Runoff=561.0 cfs 76.860 af

Subcatchment 3S: Post #3 Runoff Area=9,839,787 sf 0.00% Impervious Runoff Depth=0.76"
Flow Length=3,912"' Tc=45.0 min CN=47 Runoff=63.2 cfs 14.326 af

Subcatchment 4S: Post #4 Runoff Area=6,114,017 sf 0.00% Impervious Runoff Depth=1.01"
Flow Length=5,139" Tc=27.7 min CN=51 Runoff=76.2 cfs 11.856 af

Subcatchment 5S: Post #5 Runoff Area=7,986,845 sf 0.00% Impervious Runoff Depth=1.29"
Flow Length=6,203' Tc=26.0 min CN=55 Runoff=143.3 cfs 19.681 af

Subcatchment 6S: Post #6 Runoff Area=10,731,231 sf 0.00% Impervious Runoff Depth=2.48"
Flow Length=7,006' Tc=33.0 min CN=70 Runoff=382.9 cfs 50.991 af

Subcatchment 7S: Post #7 Runoff Area=2,837,525 sf 0.00% Impervious Runoff Depth=2.48"
Flow Length=3,296' Tc=29.5 min CN=70 Runoff=106.6 cfs 13.483 af

Subcatchment 8S: Post #8 Runoff Area=11,598,705 sf 1.39% Impervious Runoff Depth=2.48"
Flow Length=7,709' Tc=31.5min CN=70 Runoff=423.1 cfs 55.112 af

Subcatchment 9S: Post #9 Runoff Area=44,750,937 sf 0.00% Impervious Runoff Depth=2.40"
Flow Length=7,938"' Tc=40.0 min CN=69 Runoff=1,398.2 cfs 205.166 af

Subcatchment 10S: Post #10 Runoff Area=73,747,482 sf 1.39% Impervious Runoff Depth=2.23"
Flow Length=17,365' Tc=45.8 min CN=67 Runoff=1,973.8 cfs 313.918 af

Subcatchment 11S: Post-5A Runoff Area=261,615 sf 0.00% Impervious Runoff Depth=2.66"
Flow Length=916' Tc=42.9 min CN=72 Runoff=8.8 cfs 1.332 af

Pond 12P: Culvert Inlet-ECA Sta. 4+60 Peak Elev=1,994.01"' Storage=768 cf Inflow=8.8 cfs 1.332 af
15.0" Round Culvert n=0.015 L=105.0' $=0.1714"/" Outflow=8.6 cfs 1.332 af

Pond 13P: Det. Pond Peak Elev=1,980.00' Storage=31,825cf Inflow=8.6 cfs 1.332 af
Outflow=1.3 cfs 1.004 af

Link 1AP: Analysis Point 1 Inflow=2,749.2 cfs 544.909 af
Primary=2,749.2 cfs 544.909 af

Link 2AP: Analysis Point 2 Inflow=561.0 cfs 76.860 af
Primary=561.0 cfs 76.860 af

Link 3AP: Analysis Point 3 Inflow=63.2 cfs 14.326 af
Primary=63.2 cfs 14.326 af
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Link 4AP: Analysis Point 4 Inflow=76.2 cfs 11.856 af

Primary=76.2 cfs 11.856 af

Link 5AP: Analysis Point 5 Inflow=143.3 cfs 20.685 af
Primary=143.3 cfs 20.685 af

Link 6AP: Analysis Point 6 Inflow=382.9 cfs 50.991 af
Primary=382.9 cfs 50.991 af

Link 7AP: Analysis Point 7 Inflow=106.6 cfs 13.483 af
Primary=106.6 cfs 13.483 af

Link 8AP: Analysis Point 8 Inflow=423.1 cfs 55.112 af
Primary=423.1 cfs 55.112 af

Link 9AP: Analysis Point 9 Inflow=1,398.2 cfs 205.166 af
Primary=1,398.2 cfs 205.166 af

Link 10AP: Analysis Point 10 Inflow=1,973.8 cfs 313.918 af
Primary=1,973.8 cfs 313.918 af

Total Runoff Area = 7,098.65 ac Runoff Volume = 1,307.634 af Average Runoff Depth = 2.21"
99.04% Pervious =7,030.77 ac  0.96% Impervious = 67.88 ac
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.53 30 Meadow, non-grazed, HSG A (Po2, Po4, Po5, Po6, Po7, Po9)
0.36 30 Woods, Good, HSG A (P02, Po4, Po6)
0.35 55 Woods, Good, HSG B (Po1, Po2, Po3)
0.97 58 Meadow, non-grazed, HSG B (Po1, Po2, Po3, Po4, Po5, Po6, Po9)
41.74 70 Woods, Good, HSG C (Po1, Po2, Po3, Po4, Po6, Po7)
417 71 Meadow, non-grazed, HSG C (Po2, Po3, Po4, Po6, Po7, Po8, Po9)
2.57 77 Woods, Good, HSG D (Po1, Po2, Po3, Po4, Po6)
2.51 78 Meadow, non-grazed, HSG D (Po2, Po3, Po4, Po5, Po6, Po8, Po9)
2.01 96 Proposed Roads Gravel (Po4, Po8, Po9)
0.12 98 Proposed Roads Gravel (Po5)
0.25 98 x Paved roads (Po2)
0.01 98 x Roofs (Po2)
0.07 98 x gravel roads (Po3)
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
1.89 HSG A Po2, Po4, Po5, Po6, Po7, Po9
1.32 HSG B Po1, Po2, Po3, Po4, Po5, Po6, Po9
4591 HSG C Po1, Po2, Po3, Po4, Po6, Po7, Po8, Po9
5.08 HSG D Po1, Po2, Po3, Po4, Po5, Po6, Po8, Po9
2.46 Other Po2, Po3, Po4, Po5, Po8, Po9
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment Po1: Post Area 1 Runoff Area=10.86 ac 0.00% Impervious Runoff Depth=0.53"
Flow Length=945"' Tc=21.5min CN=70 Runoff=3.55 cfs 0.479 af

Subcatchment Po2: Post Area 2 Runoff Area=30.22 ac 0.86% Impervious Runoff Depth=0.53"
Flow Length=3,835' Tc=28.0 min CN=70 Runoff=8.92 cfs 1.332 af

Subcatchment Po3: Post Area 3 Runoff Area=2.61 ac 2.68% Impervious Runoff Depth=0.74"
Flow Length=395' Tc=11.6 min CN=75 Runoff=1.71 cfs 0.161 af

Subcatchment Po4: Post Area 4 Runoff Area=2.29 ac  0.00% Impervious Runoff Depth=0.46"
Flow Length=533' Tc=28.0 min CN=68 Runoff=0.54 cfs 0.087 af

Subcatchment Po5: Post Area 5 Runoff Area=0.52 ac  23.08% Impervious Runoff Depth=0.39"
Flow Length=190" Tc=8.9 min CN=66 Runoff=0.14 cfs 0.017 af

Subcatchment Po6: Post Area 6 Runoff Area=5.11 ac 0.00% Impervious Runoff Depth=0.30"
Flow Length=1,120' Tc=20.3 min CN=63 Runoff=0.68 cfs 0.126 af

Subcatchment Po7: Post Area 7 Runoff Area=2.37 ac  0.00% Impervious Runoff Depth=0.36"
Flow Length=511' Tc=11.1 min CN=65 Runoff=0.50 cfs 0.070 af

Subcatchment Po8: Post Area 8 Runoff Area=1.05ac 0.00% Impervious Runoff Depth=1.59"
Tc=6.1 min CN=89 Runoff=1.94 cfs 0.139 af

Subcatchment Po9: Post Area 9 Runoff Area=1.63 ac 0.00% Impervious Runoff Depth=1.51"
Tc=6.0 min CN=88 Runoff=2.89 cfs 0.205 af

Reach TS1: Treatment Swale 1 Avg. Flow Depth=0.10' Max Vel=0.20 fps Inflow=0.14 cfs 0.017 af
n=0.150 L=120.0" S=0.0100'"" Capacity=32.38 cfs Outflow=0.11 cfs 0.017 af

Pond CV1: 48" Culvert Peak Elev=624.03" Storage=898 cf Inflow=8.92 cfs 1.332 af
48.0" Round Culvert n=0.015 L=120.0' S$S=0.1417"/' Outflow=8.89 cfs 1.332 af

Pond CV2: 15" Culvert Peak Elev=608.10' Storage=7 cf Inflow=0.54 cfs 0.087 af
15.0" Round Culvert n=0.015 L=65.0' S=0.0115""" Outflow=0.54 cfs 0.087 af

Pond FB1: Forebay 1 Peak Elev=633.66" Storage=1,561 cf Inflow=1.94 cfs 0.139 af
Outflow=1.86 cfs 0.108 af

Pond FB2: Forebay 2 Peak Elev=624.47" Storage=1,203 cf Inflow=2.89 cfs 0.205 af
Outflow=2.85 cfs 0.182 af

Pond INF1: Filltration Pond Peak Elev=632.93' Storage=1,897 cf Inflow=1.86 cfs 0.108 af
Discarded=0.18 cfs 0.108 af Primary=0.00 cfs 0.000 af Secondary=0.00 cfs 0.000 af OQutflow=0.18 cfs 0.108 af

Pond MP1: Miro Pool 1 Peak Elev=623.59' Storage=4,192 ¢f Inflow=2.85 cfs 0.182 af
Primary=0.24 cfs 0.168 af Secondary=0.00 cfs 0.000 af Outflow=0.24 cfs 0.168 af
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Link 1AP: Analysis Point 1

Link 2AP: Analysis Point 2

Link 3AP: Analysis Point 3

Link 4AP: Analysis Point 4

Inflow=3.55 cfs 0.479 af
Primary=3.55 cfs 0.479 af

Inflow=10.47 cfs 1.764 af
Primary=10.47 cfs 1.764 af

Inflow=0.68 cfs 0.126 af
Primary=0.68 cfs 0.126 af

Inflow=0.50 cfs 0.070 af
Primary=0.50 cfs 0.070 af
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment Po1: Post Area 1 Runoff Area=10.86 ac 0.00% Impervious Runoff Depth=1.23"
Flow Length=945"' Tc¢=21.5min CN=70 Runoff=9.61 cfs 1.114 af

Subcatchment Po2: Post Area 2 Runoff Area=30.22 ac  0.86% Impervious Runoff Depth=1.23"
Flow Length=3,835" Tc=28.0 min CN=70 Runoff=23.94 cfs 3.099 af

Subcatchment Po3: Post Area 3 Runoff Area=2.61 ac 2.68% Impervious Runoff Depth=1.56"
Flow Length=395" Tc=11.6 min CN=75 Runoff=3.86 cfs 0.338 af

Subcatchment Po4: Post Area 4 Runoff Area=2.29 ac 0.00% Impervious Runoff Depth=1.11"
Flow Length=533"' Tc=28.0 min CN=68 Runoff=1.60 cfs 0.212 af

Subcatchment Po5: Post Area 5 Runoff Area=0.52 ac 23.08% Impervious Runoff Depth=1.00"
Flow Length=190" Tc=8.9 min CN=66 Runoff=0.49 cfs 0.043 af

Subcatchment Po6: Post Area 6 Runoff Area=5.11 ac  0.00% Impervious Runoff Depth=0.84"
Flow Length=1,120' Tc=20.3 min CN=63 Runoff=2.81 cfs 0.357 af

Subcatchment Po7: Post Area 7 Runoff Area=2.37 ac  0.00% Impervious Runoff Depth=0.94"
Flow Length=511' Tc=11.1 min CN=65 Runoff=1.92 cfs 0.186 af

Subcatchment Po8: Post Area 8 Runoff Area=1.05 ac 0.00% Impervious Runoff Depth=2.68"
Tc=6.1 min CN=89 Runoff=3.24 cfs 0.235 af

Subcatchment Po9: Post Area 9 Runoff Area=1.63 ac 0.00% Impervious Runoff Depth=2.59"
Tc=6.0 min CN=88 Runoff=4.90 cfs 0.352 af

Reach TS1: Treatment Swale 1 Avg. Flow Depth=0.22' Max Vel=0.33 fps Inflow=0.49 cfs 0.043 af
n=0.150 L=120.0' S=0.0100'" Capacity=32.38 cfs Outflow=0.42 cfs 0.043 af

Pond CV1: 48" Culvert Peak Elev=624.75' Storage=1,987 cf Inflow=23.94 cfs 3.099 af
48.0" Round Culvert n=0.015 L=120.0' S=0.1417"'" Outflow=23.85 cfs 3.099 af

Pond CV2: 15" Culvert Peak Elev=608.38' Storage=15cf Inflow=1.60 cfs 0.212 af
15.0" Round Culvert n=0.015 L=65.0' S=0.0115"/" Outflow=1.60 cfs 0.212 af

Pond FB1: Forebay 1 Peak Elev=633.73" Storage=1,656 cf Inflow=3.24 cfs 0.235 af
Outflow=3.16 cfs 0.204 af

Pond FB2: Forebay 2 Peak Elev=624.55" Storage=1,292 c¢f Inflow=4.90 cfs 0.352 af
Outflow=4.85 cfs 0.329 af

Pond INF1: Filltration Pond Peak Elev=633.54' Storage=3,961 cf Inflow=3.16 cfs 0.204 af
Discarded=0.21 cfs 0.171 af Primary=0.36 cfs 0.033 af Secondary=0.00 cfs 0.000 af Outflow=0.57 cfs 0.204 af

Pond MP1: Miro Pool 1 Peak Elev=624.15"' Storage=5,507 cf Inflow=4.85 cfs 0.329 af
Primary=1.96 cfs 0.314 af Secondary=0.00 cfs 0.000 af Outflow=1.96 cfs 0.314 af
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Link 1AP: Analysis Point 1 Inflow=9.61 cfs 1.114 af

Primary=9.61 cfs 1.114 af

Link 2AP: Analysis Point 2 Inflow=29.87 cfs 4.040 af
Primary=29.87 cfs 4.040 af

Link 3AP: Analysis Point 3 Inflow=2.81 cfs 0.357 af
Primary=2.81 cfs 0.357 af

Link 4AP: Analysis Point 4 Inflow=1.92 cfs 0.186 af
Primary=1.92 cfs 0.186 af
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment Po1: Post Area 1 Runoff Area=10.86 ac 0.00% Impervious Runoff Depth=2.48"
Flow Length=945" Tc=21.5 min CN=70 Runoff=20.45 cfs 2.248 af

Subcatchment Po2: Post Area 2 Runoff Area=30.22 ac 0.86% Impervious Runoff Depth=2.48"
Flow Length=3,835' Tc=28.0 min CN=70 Runoff=50.73 cfs 6.255 af

Subcatchment Po3: Post Area 3 Runoff Area=2.61 ac 2.68% Impervious Runoff Depth=2.94"
Flow Length=395' Tc=11.6 min CN=75 Runoff=7.46 cfs 0.639 af

Subcatchment Po4: Post Area 4 Runoff Area=2.29 ac  0.00% Impervious Runoff Depth=2.31"
Flow Length=533" Tc=28.0 min CN=68 Runoff=3.55 cfs 0.441 af

Subcatchment Po5: Post Area 5 Runoff Area=0.52 ac  23.08% Impervious Runoff Depth=2.14"
Flow Length=190" Tc=8.9 min CN=66 Runoff=1.15cfs 0.093 af

Subcatchment Po6: Post Area 6 Runoff Area=5.11 ac  0.00% Impervious Runoff Depth=1.89"
Flow Length=1,120" Tc=20.3 min CN=63 Runoff=7.22 cfs 0.807 af

Subcatchment Po7: Post Area 7 Runoff Area=2.37 ac 0.00% Impervious Runoff Depth=2.06"
Flow Length=511" Tc=11.1 min CN=65 Runoff=4.65 cfs 0.406 af

Subcatchment Po8: Post Area 8 Runoff Area=1.05 ac  0.00% Impervious Runoff Depth=4.34"
Tc=6.1 min CN=89 Runoff=5.13 cfs 0.380 af

Subcatchment Po9: Post Area 9 Runoff Area=1.63 ac 0.00% Impervious Runoff Depth=4.23"
Tc=6.0 min CN=88 Runoff=7.85 cfs 0.575 af

Reach TS1: Treatment Swale 1 Avg. Flow Depth=0.37" Max Vel=0.45 fps Inflow=1.15 cfs 0.093 af
n=0.150 L=120.0' S=0.0100"" Capacity=32.38 cfs Outflow=1.04 cfs 0.093 af

Pond CV1: 48" Culvert Peak Elev=625.70"' Storage=4,247 cf Inflow=50.73 cfs 6.255 af
48.0" Round Culvert n=0.015 L=120.0' S=0.1417'/" Outflow=50.43 cfs 6.255 af

Pond CV2: 15" Culvert Peak Elev=608.78' Storage=33 cf Inflow=3.55 cfs 0.441 af
15.0" Round Culvert n=0.015 L=65.0' $=0.0115"" Outflow=3.55 cfs 0.441 af

Pond FB1: Forebay 1 Peak Elev=633.92' Storage=1,941 cf Inflow=5.13 cfs 0.380 af
Outflow=4.93 cfs 0.349 af

Pond FB2: Forebay 2 Peak Elev=624.86" Storage=1,654 c¢f Inflow=7.85 cfs 0.575 af
Outflow=7.27 cfs 0.552 af

Pond INF1: Filltration Pond Peak Elev=633.92' Storage=5,390 cf Inflow=4.93 cfs 0.349 af
Discarded=0.23 cfs 0.210 af Primary=1.55 cfs 0.139 af Secondary=0.00 cfs 0.000 af Outflow=1.78 cfs 0.349 af

Pond MP1: Miro Pool 1 Peak Elev=624.85' Storage=7,479 cf Inflow=7.27 cfs 0.552 af
Primary=3.79 cfs 0.537 af Secondary=0.00 cfs 0.000 af Outflow=3.79 cfs 0.537 af
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Link 1AP: Analysis Point 1 Inflow=20.45 cfs 2.248 af

Primary=20.45 cfs 2.248 af

Link 2AP: Analysis Point 2 Inflow=63.42 cfs 8.103 af
Primary=63.42 cfs 8.103 af

Link 3AP: Analysis Point 3 Inflow=7.22 cfs 0.807 af
Primary=7.22 cfs 0.807 af

Link 4AP: Analysis Point 4 Inflow=4.65 cfs 0.406 af
Primary=4.65 cfs 0.406 af



C. Operation and Maintenance Building
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment 1.1: Post #1.1 Runoff Area=2.11 ac  1.42% Impervious Runoff Depth=1.44"
Flow Length=359' Tc=2.5min CN=87 Runoff=3.9 cfs 0.253 af

Subcatchment 1.2: Post #1.2 Runoff Area=2.12 ac  2.36% Impervious Runoff Depth=0.94"
Flow Length=553" Tc=18.9 min CN=79 Runoff=1.5cfs 0.166 af

Subcatchment 1.3: Post #1.3 Runoff Area=0.36 ac 0.00% Impervious Runoff Depth=0.79"
Flow Length=334' Tc=1.2 min CN=76 Runoff=0.3 cfs 0.024 af

Subcatchment 1.4: Post #1.4 Runoff Area=9.05 ac 0.00% Impervious Runoff Depth=0.65"
Flow Length=960' Tc¢=29.3 min CN=73 Runoff=3.5cfs 0.491 af

Reach 2R: Reach Avg. Flow Depth=0.05' Max Vel=0.65 fps Inflow=0.3 cfs 0.046 af
n=0.040 L=612.0' S=0.0163'"" Capacity=181.6 cfs Outflow=0.3 cfs 0.046 af

Reach R1: Reach Avg. Flow Depth=0.23' Max Vel=2.64 fps Inflow=1.3 cfs 0.166 af
n=0.040 L=186.0' S=0.0457'/" Capacity=45.3 cfs Outflow=1.3 cfs 0.166 af

Pond P1: Filtration Pond Peak Elev=1,355.67"' Storage=9,203 c¢f Inflow=4.3 cfs 0.442 af
Discarded=0.3 cfs 0.396 af Primary=0.3 cfs 0.046 af Secondary=0.0 cfs 0.000 af Outflow=0.6 cfs 0.442 af

Pond WMAC-1.0: WMAC-1.0 Peak Elev=1,357.73' Storage=401 cf Inflow=3.9 cfs 0.253 af
15.0" Round Culvert n=0.015 L=88.0' $S=0.0057'/" Outflow=3.7 cfs 0.253 af

Pond WMAC-2.0: WMAC-2.0 Peak Elev=1,363.04' Storage=719 cf Inflow=1.5cfs 0.166 af
15.0" Round Culvert n=0.015 L=60.0' $=0.0250'/* OQutflow=1.3 cfs 0.166 af

Link 1AP: Analysis Point 1 Inflow=3.5 cfs 0.537 af
Primary=3.5 cfs 0.537 af

Total Runoff Area = 13.64 ac Runoff Volume = 0.933 af Average Runoff Depth = 0.82"
99.41% Pervious = 13.56 ac  0.59% Impervious = 0.08 ac
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1.1: Post #1.1 Runoff Area=2.11 ac  1.42% Impervious Runoff Depth=2.50"
Flow Length=359' Tc=2.5 min CN=87 Runoff=6.7 cfs 0.439 af

Subcatchment 1.2: Post #1.2 Runoff Area=2.12 ac  2.36% Impervious Runoff Depth=1.84"
Flow Length=553" Tc=18.9 min CN=79 Runoff=3.1 c¢fs 0.325 af

Subcatchment 1.3: Post #1.3 Runoff Area=0.36 ac 0.00% Impervious Runoff Depth=1.62"
Flow Length=334" Tc=1.2min CN=76 Runoff=0.7 cfs 0.049 af

Subcatchment 1.4: Post #1.4 Runoff Area=9.05 ac  0.00% Impervious Runoff Depth=1.42"
Flow Length=960" Tc¢=29.3 min CN=73 Runoff=8.3 cfs 1.071 af

Reach 2R: Reach Avg. Flow Depth=0.18' Max Vel=1.46 fps Inflow=2.5 cfs 0.339 af
n=0.040 L=612.0' S=0.0163'"" Capacity=181.6 cfs Outflow=2.3 cfs 0.339 af

Reach R1: Reach Avg. Flow Depth=0.35" Max Vel=3.33 fps Inflow=2.5 cfs 0.325 af
n=0.040 L=186.0" S=0.0457'/' Capacity=45.3 cfs Outflow=2.5 cfs 0.325 af

Pond P1: Filtration Pond Peak Elev=1,356.56"' Storage=13,757 cf Inflow=6.8 cfs 0.814 af
Discarded=0.3 cfs 0.475 af Primary=1.0 cfs 0.276 af Secondary=1.5cfs 0.062 af Outflow=2.8 cfs 0.814 af

Pond WMAC-1.0: WMAC-1.0 Peak Elev=1,358.54' Storage=829 cf Inflow=6.7 cfs 0.439 af
15.0" Round Culvert n=0.015 L=88.0' S$=0.0057 '/ Outflow=5.4 cfs 0.439 af

Pond WMAC-2.0: WMAC-2.0 Peak Elev=1,363.30' Storage=1,526 cf Inflow=3.1 cfs 0.325 af
15.0" Round Culvert n=0.015 L=60.0' S=0.0250"'/" Outflow=2.5 cfs 0.325 af

Link 1AP: Analysis Point 1 Inflow=8.6 cfs 1.410 af
Primary=8.6 cfs 1.410 af

Total Runoff Area = 13.64 ac Runoff Volume = 1.885 af Average Runoff Depth = 1.66"
99.41% Pervious =13.56 ac  0.59% Impervious = 0.08 ac
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1.1: Post #1.1 Runoff Area=2.11 ac  1.42% Impervious Runoff Depth>4.13"
Flow Length=359' Tc=2.5 min CN=87 Runoff=10.9 cfs 0.725 af

Subcatchment 1.2: Post #1.2 Runoff Area=2.12 ac 2.36% Impervious Runoff Depth=3.32"
Flow Length=553' Tc=18.9 min CN=79 Runoff=5.7 cfs 0.586 af

Subcatchment 1.3: Post #1.3 Runoff Area=0.36 ac  0.00% Impervious Runoff Depth=3.03"
Flow Length=334" Tc=1.2 min CN=76 Runoff=1.4 cfs 0.091 af

Subcatchment 1.4: Post #1.4 Runoff Area=9.05 ac  0.00% Impervious Runoff Depth=2.75"
Flow Length=960" Tc=29.3 min CN=73 Runoff=16.6 cfs 2.075 af

Reach 2R: Reach Avg. Flow Depth=0.40" Max Vel=2.31 fps Inflow=9.2 cfs 0.860 af
n=0.040 L=612.0' S=0.0163'" Capacity=181.6 cfs Outflow=8.8 cfs 0.860 af -

Reach R1: Reach Avg. Flow Depth=0.48' Max Vel=3.95 fps Inflow=4.2 cfs 0.586 af
n=0.040 L=186.0' S=0.0457'" Capacity=45.3 cfs Outflow=4.2 cfs 0.586 af

Pond P1: Filtration Pond Peak Elev=1,356.86"' Storage=15,561 cf Inflow=10.1 cfs 1.402 af
Discarded=0.4 cfs 0.542 af Primary=1.1 cfs 0.426 af Secondary=8.1 cfs 0.435 af Outflow=9.6 cfs 1.402 af

Pond WMAC-1.0: WMAC-1.0 Peak Elev=1,359.52' Storage=2,098 cf Inflow=10.9 cfs 0.725 af
15.0" Round Culvert n=0.015 L=88.0' S$S=0.0057'/" Outflow=7.2 cfs 0.725 af

Pond WMAC-2.0: WMAC-2.0 Peak Elev=1,363.64' Storage=3,042 cf Inflow=5.7 cfs 0.586 af
15.0" Round Culvert n=0.015 L=60.0" $=0.0250"/" Outflow=4.2 cfs 0.586 af

Link 1AP: Analysis Point 1 Inflow=25.4 cfs 2.936 af
Primary=25.4 cfs 2.936 af

Total Runoff Area = 13.64 ac Runoff Volume = 3.477 af Average Runoff Depth = 3.06"
99.41% Pervious =13.56 ac  0.59% Impervious = 0.08 ac



3.4.2 Post-Development Full Summary Diagram
10 - Year Storm Event

A. Overall Project
B. Substation Interconnection Station
C. Operation and Maintenance Building
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Project Notes

24-hour rainfall from Northeast Regional Climate Center, 71.796 deg W, 43.581 deg N, elev. 637
ft (Substation location, most conservative)
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
3.46 30 Meadow, non-grazed, HSG A (1S, 3S, 9S)
0.32 30 Meadow, non-grazed, HSG A-Project (1S)
281.68 30 Woods, Good, HSG A (1S, 38, 4S, 58S, 9S, 10S)
1.02 51 1 acre lots, 20% imp, HSG A (1S)

1,246.55 55 Woods, Good, HSG B (1S, 2S, 3S, 4S, 58S, 9S, 10S)
24.02 58 Meadow, non-grazed, HSG B (1S, 9S, 10S)

29.10 68 1 acre lots, 20% imp, HSG B (1S, 10S)

4,547.29 70 Woods, Good, HSG C (1S, 2S, 4S, 58S, 6S, 7S, 8S, 9S, 10S, 11S)
69.75 71 Meadow, non-grazed, HSG C (1S, 2S, 48, 58S, 6S, 7S, 8S, 9S, 108, 11S)
17.06 71 Meadow, non-grazed, HSG C-Project (1S)

686.51 77 Woods, Good, HSG D (1S, 28, 3S, 4S, 5S, 9S, 10S)

20.37 78 Meadow, non-grazed, HSG D (1S, 2S, 5S, 9S, 10S)
9.52 78 Meadow, non-grazed, HSG D-Project (1S)

62.01 79 1 acre lots, 20% imp, HSG C (1S, 10S)

11.55 96 Gravel (28, 3S, 4S, 5S, 6S, 7S, 9S, 118)
1.08 96 Gravel Road Surface, 99% imp, HSG A (1S)

17.86 96 Gravel Road Surface, 99% imp, HSG B (1S, 10S)

30.42 96 Gravel Road Surface, 99% imp, HSG C (1S, 8S, 10S)
0.59 96 Gravel Road Surface, 99% imp, HSG D (1S)
9.94 96 Gravel-Project Road/Pads (1S)
0.12 98 Water Surface, 0% imp, HSG C (11S)

28.44 98 Water Surface, 0% imp, HSG D (1S, 9S)

7,098.65 67 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
287.56 HSG A 1S, 3S, 48, 58S, 95, 10S
1,317.52 HSG B 1S, 2§, 3§, 4S, 58, 9S, 10S
4,726.65 HSG C 18, 28, 48, 58, 6S, 7S, 8S, 9S, 10S, 118
745.43 HSG D 18, 28, 38, 48, 58, 9S, 10S
21.49 Other 18, 28, 3§, 45, 58, 6S, 7S, 98, 11S

7,098.65

TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 6S 0.00 0.00 72.0 0.0348 0.015 15.0 0.0 0.0

2 8S 0.00 0.00 139.0 0.0575 0.015 15.0 0.0 0.0

3 8s 0.00 0.00 90.0 0.1780 0.015 15.0 0.0 0.0

4 9S 0.00 0.00 40.0 0.0990 0.012 72.0 42.0 0.0

5 12P 1,990.00 1,972.00 105.0 0.1714 0.015 15.0 0.0 0.0

6 13P 1,977.00 1,971.00 34.8 0.1724 0.015 6.0 0.0 0.0



WM _Drainage_Post_70percent-11-12-13 Type Il 24-hr 10 yr Rainfall=3.85"

Prepared by Microsoft Printed 11/12/2013
HydroCAD® 9.10 s/n 05478 © 2010 HydroCAD Software Solutions LLC Page 6

Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Post #1 Runoff Area=123,292,544 sf 1.44% Impervious Runoff Depth=1.11"
Flow Length=22,576' Tc=67.2 min CN=68 Runoff=1,233.2 cfs 262.089 af

Subcatchment 2S: Post #2 Runoff Area=18,056,327 sf 0.00% Impervious Runoff Depth=1.05"
Flow Length=6,178' Tc=34.2 min CN=67 Runoff=247.3 cfs 36.394 af

Subcatchment 3S: Post #3 Runoff Area=9,839,787 sf 0.00% Impervious Runoff Depth=0.20"
Flow Length=3,912' Tc=45.0 min CN=47 Runoff=7.6 cfs 3.719 af

Subcatchment 4S: Post #4 Runoff Area=6,114,017 sf 0.00% Impervious Runoff Depth=0.32"
Flow Length=5,139' Tc=27.7 min CN=51 Runoff=14.8 c¢fs 3.771 af

Subcatchment 5S: Post #5 Runoff Area=7,986,845 sf 0.00% Impervious Runoff Depth=0.47"
Flow Length=6,203' Tc=26.0 min CN=55 Runoff=38.1 cfs 7.202 af

Subcatchment 6S: Post #6 Runoff Area=10,731,231 sf 0.00% Impervious Runoff Depth=1.23"
Flow Length=7,006' Tc=33.0 min CN=70 Runoff=181.0 cfs 25.264 af

Subcatchment 7S: Post #7 Runoff Area=2,837,525 sf 0.00% Impervious Runoff Depth=1.23"
Flow Length=3,296' Tc=29.5 min CN=70 Runoff=50.4 cfs 6.680 af

Subcatchment 8S: Post #8 Runoff Area=11,598,705 sf 1.39% Impervious Runoff Depth=1.23"
Flow Length=7,709' Tc=31.5min CN=70 Runoff=199.9 cfs 27.307 af

Subcatchment 9S: Post #9 Runoff Area=44,750,937 sf 0.00% Impervious Runoff Depth=1.17"
Flow Length=7,938' Tc=40.0 min CN=69 Runoff=646.6 cfs 100.181 af

Subcatchment 10S: Post #10 Runoff Area=73,747,482 sf 1.39% Impervious Runoff Depth=1.05"
Flow Length=17,365' Tc=45.8 min CN=67 Runoff=869.0 cfs 148.645 af

Subcatchment 11S: Post-5A Runoff Area=261,615 sf 0.00% Impervious Runoff Depth=1.36"
Flow Length=916"' Tc=42.9 min CN=72 Runoff=4.3 cfs 0.679 af

Pond 12P: Culvert Inlet-ECA Sta. 4+60 Peak Elev=1,991.49' Storage=83 cf Inflow=4.3 cfs 0.679 af
15.0" Round Culvert n=0.015 L=105.0' S$S=0.1714"'/" Outflow=4.3 cfs 0.679 af

Pond 13P: Det. Pond Peak Elev=1,977.66' Storage=18,486 cf Inflow=4.3 cfs 0.679 af
Outflow=0.5 cfs 0.354 af

Link 1AP: Analysis Point 1 Inflow=1,233.2 cfs 262.089 af
Primary=1,233.2 cfs 262.089 af

Link 2AP: Analysis Point 2 Inflow=247.3 cfs 36.394 af
Primary=247.3 cfs 36.394 af

Link 3AP: Analysis Point 3 Inflow=7.6 cfs 3.719 af
Primary=7.6 cfs 3.719 af
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Link 4AP: Analysis Point 4

Link 5AP: Analysis Point 5

Link 6AP: Analysis Point 6

Link 7AP: Analysis Point 7

Link 8AP: Analysis Point 8

Link 9AP: Analysis Point 9

Link 10AP: Analysis Point 10

Inflow=14.8 cfs 3.771 af
Primary=14.8 cfs 3.771 af

Inflow=38.1 cfs 7.556 af
Primary=38.1 cfs 7.556 af

Inflow=181.0 cfs 25.264 af
Primary=181.0 cfs 25.264 af

Inflow=50.4 cfs 6.680 af
Primary=50.4 cfs 6.680 af

Inflow=199.9 cfs 27.307 af
Primary=199.9 cfs 27.307 af

Inflow=646.6 cfs 100.181 af
Primary=646.6 cfs 100.181 af

Inflow=869.0 cfs 148.645 af
Primary=869.0 cfs 148.645 af

Total Runoff Area = 7,098.65 ac Runoff Volume = 621.931 af Average Runoff Depth = 1.05"

99.04% Pervious = 7,030.77 ac

0.96% Impervious = 67.88 ac
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Summary for Subcatchment 1S: Post #1

Runoff = 1,233.2cfs @ 12.98 hrs, Volume= 262.089 af, Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
46,982 96 Gravel Road Surface, 99% imp, HSG A
112,481 30 Meadow, non-grazed, HSG A
44,514 51 1 acre lots, 20% imp, HSG A
1,631,752 30 Woods, Good, HSG A
527,846 96 Gravel Road Surface, 99% imp, HSG B
814,537 58 Meadow, non-grazed, HSG B
398,073 68 1 acre lots, 20% imp, HSG B
18,556,139 55 Woods, Good, HSG B
844,537 96 Gravel Road Surface, 99% imp, HSG C
1,336,187 71 Meadow, non-grazed, HSG C
1,267,442 79 1 acre lots, 20% imp, HSG C
83,666,158 70 Woods, Good, HSG C
25,772 96 Gravel Road Surface, 99% imp, HSG D
16,152 78 Meadow, non-grazed, HSG D
11,571,045 77 Woods, Good, HSG D
828,299 98 Water Surface, 0% imp, HSG D
432,831 96 Gravel-Project Road/Pads
13,840 30 Meadow, non-grazed, HSG A-Project
743,280 71 Meadow, non-grazed, HSG C-Project
414,677 78 Meadow, non-grazed, HSG D-Project
123,292,544 68 Weighted Average
121,519,853 98.56% Pervious Area
1,772,691 1.44% Impervious Area

* Ok % *

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

23.6 100 0.0200 0.07 Sheet Flow, Sheet Flow 1A
Woods: Light underbrush n= 0.400 P2=2.65"
106 1,058 0.1110 1.67 Shallow Concentrated Flow, Shallow Conc. 1B

Woodland Kv=5.0 fps
9.6 5,470 0.0710 9.54 106.68 Trap/Vee/Rect Channel Flow, Channel Flow 1C

Bot.W=6.00' D=1.30' Z=2.0"/" Top.W=11.20'
n= 0.040

12.3 7,953 0.0370 10.81 210.99 Trap/Vee/Rect Channel Flow, Channel Flow 1D
Bot.W=9.00' D=1.60" Z=2.0"/" Top.W=15.40'
n=0.030 Stream, clean & straight

111 7,995 0.0360 12.05 403.56 Trap/Vee/Rect Channel Flow, Channel Flow 1E
Bot.W=15.00' D=1.80' Z=2.0'/" Top.W=22.20'
n= 0.030_ Stream, clean & straight

67.2 22,576 Total
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Summary for Subcatchment 2S: Post #2

Runoff = 247.3 cfs @ 12.53 hrs, Volume= 36.394 af, Depth= 1.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
6,795,998 55 Woods, Good, HSG B
4,022,139 70 Woods, Good, HSG C
6,910,611 77 Woods, Good, HSG D
* 69,624 96 Gravel
39,405 71 Meadow, non-grazed, HSG C
218,550 78 Meadow, non-grazed, HSG D
18,056,327 67 Weighted Average
18,056,327 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{(min) (feet) (ft/ft)  (ft/sec) (cfs)

20.1 100 0.0300 0.08 Sheet Flow, Sheet Flow 2A
Woods: Light underbrush n=0.400 P2=2.65"
6.6 737 0.1380 1.86 Shallow Concentrated Flow, Shallow Flow 2B

Woodland Kv=5.0 fps

26 1,783 0.2370 11.64 33.52 Trap/Vee/Rect Channel Flow, Channel Flow 1 2C
Bot.W=2.00' D=0.80" Z=2.0"/" Top.W=5.20'
n= 0.040 Mountain streams

49 3,658 0.1380 12.15 109.59 Trap/Vee/Rect Channel Flow, Channel Flow 2 2D
Bot.W=6.00' D=1.10' Z=2.0"/" Top.W=10.40'
n= 0.040 Mountain streams

342 6,178 Total

Summary for Subcatchment 3S: Post #3

Runoff = 76cfs@ 13.15 hrs, Volume= 3.719 af, Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt=0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
3,818,939 30 Woods, Good, HSG A
5,249,134 55 Woods, Good, HSG B

751,073 77 Woods, Good, HSG D

* 4,381 96 Gravel
16,260 30 Meadow, non-grazed, HSG A

9,839,787 47 Weighted Average
9,839,787 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

12.4 100 0.1000 0.13 Sheet Flow, Sheet Flow 3A
Woods: Light underbrush n=0.400 P2=2.65"
316 3,204 0.1140 1.69 Shallow Concentrated Flow, Shallow Conc. 3B

Woodland Kv= 5.0 fps

1.0 608 0.1150 9.93 69.74 Trap/Vee/Rect Channel Flow, Channel Flow 3C
Bot.W=6.00' D=0.90' Z=2.0"/" Top.W=9.60'
n= 0.040

450 3,912 Total

Summary for Subcatchment 4S: Post #4

Runoff = 148 cfs @ 12.64 hrs, Volume= 3.771 af, Depth= 0.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt=0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
2,723,965 30 Woods, Good, HSG A
583,368 55 Woods, Good, HSG B
2,238,440 70 Woods, Good, HSG C
428,083 77 Woods, Good, HSG D
* 23,409 96 Gravel
116,752 71 Meadow, non-grazed, HSG C

6,114,017 51 Weighted Average
6,114,017 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

13.0 75 0.0500 0.10 Sheet Flow, Sheet Flow 4A
Woods: Light underbrush n=0.400 P2=2.65"
2.2 25 0.4800 0.19 Sheet Flow, Sheet Flow 4B
Woods: Light underbrush n=0.400 P2=2.65"
1.6 270 0.3190 2.82 Shallow Concentrated Flow, Shallow Conc. 4C

Woodland Kv= 5.0 fps

9.8 4,139 0.1180 7.04 13.52 Trap/Vee/Rect Channel Flow, Channel Flow 1 4D
Bot.W=2.00' D=0.60" Z=2.0"/" Top.W=4.40'
n=0.040

1.1 630 0.1430 9.90 44.33 Trap/Vee/Rect Channel Flow, Channel Flow 2 4E
Bot.W=4.00' D=0.80' Z=2.0"/" Top.W=7.20'
n=0.040

27.7 5139 Total
Summary for Subcatchment 5S: Post #5

Runoff = 38.1cfs@ 12.53 hrs, Volume= 7.202 af, Depth= 0.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt=0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"
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Area (sf)

CN

Description

2,312,957
2,344,080
2,039,311
1,102,035
14,789

155,383

* 18,290

30
55
70
77
78
71
96

Woods, Good, HSG A
Woods, Good, HSG B
Woods, Good, HSG C
Woods, Good, HSG D
Meadow, non-grazed, HSG D
Meadow, non-grazed, HSG C
Gravel

7,986,845
7,986,845

Tc Length
{min) (feet)

55

Weighted Average
100.00% Pervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

8.2 60
4.8 40
0.8 107

7.7 3,770

45 2,226

0.1000 0.12 Sheet Flow, Sheet Flow 5A

Woods: Light underbrush n=0.400 P2=2.65"

0.1750 0.14 Sheet Flow, Sheet Flow 5B

Woods: Light underbrush n=0.400 P2=2.65"

0.1800 212 Shallow Concentrated Flow, Shallow Conc. 5C

Woodland Kv=5.0 fps

0.1600 8.20 15.75 Trap/Vee/Rect Channel Flow, Channel Flow 1 5D

Bot.W=2.00' D=0.60' Z=2.0'/" Top.W=4.40'
n=0.040

0.1060 8.21 30.22 Trap/Vee/Rect Channel Flow, Channel Flow 2 5E

Bot.W=3.00' D=0.80' Z=2.0'/" Top.W=6.20'
n=0.040

26.0 6,203

Runoff =

Total

Summary for Subcatchment 6S: Post #6

181.0cfs @ 12.50 hrs, Volume= 25.264 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (sf) CN__ Description
10,612,208 70 Woods, Good, HSG C
100,464 71 Meadow, non-grazed, HSG C
* 18,5659 96 Gravel
10,731,231 70 Weighted Average

10,731,231

100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.5 100 0.1200 0.14 Sheet Flow, Sheet Flow 6A

Woods: Light underbrush n=0.400 P2=2.65"

1.7 135 0.0670 1.29 Shallow Concentrated Flow, Shallow Conc. 6B

’ Woodland Kv=5.0 fps

0.1 30 0.5000 3.54 Shallow Concentrated Flow, Shallow Conc 6C
Woodland Kv= 5.0 fps

0.7 65 0.0100 1.61 Shallow Concentrated Flow, RockSand 6D
Unpaved Kv= 16.1 fps

6.5 225 0.0133 0.58 Shallow Concentrated Flow, Shallow Con. 6E

Woodland Kv= 5.0 fps
04 270 0.0648 11.38 68.27 Channel Flow, Channel Flow 6F
Area= 6.0 sf Perim=7.0' r=0.86' n=0.030

0.1 72 0.0348 8.51 10.44 Pipe Channel, Channel 6G
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.015

1.8 110 0.0436 1.04 Shallow Concentrated Flow, Shallow Conc 6H

Woodland Kv= 5.0 fps

76 4,171 0.1750 9.19 19.11 Trap/Vee/Rect Channel Flow, Channel Flow 1 6l
Bot.W=1.00' D=0.80' Z=2.0"'" Top.W=4.20'
n= 0.040

26 1,828 0.1700 11.72 58.59 Trap/Vee/Rect Channel Flow, Channel Flow 2 6J
Bot.W=3.00' D=1.00' Z=2.0"/" Top.W=7.00'
n= 0.040

33.0 7,006 Total

Summary for Subcatchment 7S: Post #7

Runoff = 50.4 cfs @ 12.45 hrs, Volume= 6.680 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Ill 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
2,827,725 70 Woods, Good, HSG C
* 1,032 96 Gravel
8,768 71 Meadow, non-grazed, HSG C
2,837,525 70 Weighted Average
2,837,525 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

17.9 100 0.0400 0.09 Sheet Flow, Sheet Flow 7A
Woods: Light underbrush n=0.400 P2=2.65"
76 1,141 0.2530 2.51 Shallow Concentrated Flow, Conc. Flow 7B

Woodland Kv=5.0 fps

40 2,055 0.1730 8.53 16.37 Trap/Vee/Rect Channel Flow, Channel Flow 1 7C
Bot.W=2.00' D=0.60' Z=2.0"/" Top.W=4.40'
n=0.040

295 3,296 Total
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Summary for Subcatchment 8S: Post #8

Runoff = 199.9cfs @ 12.48 hrs, Volume= 27.307 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description

162,335 96 Gravel Road Surface, 99% imp, HSG C
10,808,119 70 Woods, Good, HSG C

628,251 71 Meadow, non-grazed, HSG C
11,598,705 70 Weighted Average
11,437,993 98.61% Pervious Area

160,712 1.39% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

12.9 100 0.0900 0.13 Sheet Flow, Sheet Flow 8A
Woods: Light underbrush n=0.400 P2=2.65"
7.2 600 0.0780 1.40 Shallow Concentrated Flow, Conc. Flow 8B

Woodland Kv=5.0 fps

0.2 139 0.0575 10.94 13.42 Pipe Channel, culvert
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n= 0.015

0.6 287 0.1240 8.1 20.12 Trap/Vee/Rect Channel Flow, Channel Flow 1 8C
Bot.W=1.50' D=0.80' Z=2.0"/" Top.W=4.70"
n= 0.040 Mountain streams

0.1 90 0.1780 10.25 23.62 Pipe Channel, culvert
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.015

1.8 1,219 0.2360 11.19 27.76 Trap/Vee/Rect Channel Flow, Channel Flow 1 8C
Bot.W=1.50' D=0.80' Z=2.0"/" Top.W=4.70'
n= 0.040 Mountain streams

8.7 5,274 0.1100 10.07 70.50 Trap/Vee/Rect Channel Flow, Channel Flow 2 8D
Bot.W=5.00' D=1.00' Z=2.0"/" Top.W=9.00'
n= 0.040 Mountain streams

31.5 7,709 Total
Summary for Subcatchment 9S: Post #9

Runoff = 646.6 cfs @ 12.61 hrs, Volume= 100.181 af, Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"
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Area (sf) CN Description
1,241,921 30 Woods, Good, HSG A
3,952,345 55 Woods, Good, HSG B
31,483,358 70 Woods, Good, HSG C
6,471,473 77 Woods, Good, HSG D
410,433 98 Water Surface, 0% imp, HSG D
22,141 30 Meadow, non-grazed, HSG A
71,374 58 Meadow, non-grazed, HSG B
282,351 71 Meadow, non-grazed, HSG C
459,710 78 Meadow, non-grazed, HSG D
* 355,831 96 Gravel
44,750,937 69 Weighted Average
44,750,937 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (f/ft)  (ft/sec) (cfs)

13.6 100 0.0800 0.12 Sheet Flow, Sheet Flow 9A
Woods: Light underbrush n=0.400 P2=2.65"
13.7 1,535 0.1390 1.86 Shallow Concentrated Flow, Shallow Flow 9B

Woodland Kv= 5.0 fps

1.2 339 0.0900 4.89 16.62 Channel Flow, Channel Flow 9C
Area= 3.4 sf Perim=11.7" r=0.29' n=0.040

0.0 40 0.0990 41.65 874.68 Pipe Channel, Box Culvert 9D
72.0" x 42.0" Box Area= 21.0 sf Perim=19.0' r=1.11'
n=0.012

24 892 0.0910 6.18 11.87 Trap/Vee/Rect Channel Flow, Channel Flow 1 9E
Bot.W=2.00' D=0.60" Z=2.0"'/" Top.W=4.40'
n=0.040

3.7 1,377 0.0610 6.23 22.93 Trap/Vee/Rect Channel Flow, Channel Flow 2 9F
Bot.W=3.00' D=0.80" Z=2.0"/" Top.W=6.20'
n= 0.040 Mountain streams

54 3,655 0.0850 11.26 170.28 Trap/Vee/Rect Channel Flow, Channel Flow 3 9G
Bot.W=8.00' D=1.40' Z=2.0"/" Top.W=13.60'
n= 0.040 Mountain streams

40.0 7,938 Total
Summary for Subcatchment 10S: Post #10

Runoff = 869.0cfs @ 12.70 hrs, Volume= 148.645 af, Depth= 1.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt=0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"
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Area (sf) CN Description
540,408 30 Woods, Good, HSG A
250,180 96 Gravel Road Surface, 99% imp, HSG B
160,193 58 Meadow, non-grazed, HSG B
869,410 68 1 acre lots, 20% imp, HSG B
16,818,573 55 Woods, Good, HSG B
318,247 96 Gravel Road Surface, 99% imp, HSG C
302,241 71 Meadow, non-grazed, HSG C
1,433,541 79 1 acre lots, 20% imp, HSG C
50,206,452 70 Woods, Good, HSG C
2,669,993 77 Woods, Good, HSG D
178,244 78 Meadow, non-grazed, HSG D

73,747,482 67 Weighted Average
72,724,149 98.61% Pervious Area
1,023,333 1.39% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.4 100 0.2000 0.18 Sheet Flow, Sheet Flow 10A
Woods: Light underbrush n=0.400 P2=2.65"
4.0 600 0.2500 2.50 Shallow Concentrated Flow, Shallow Concentration 10B

Woodland Kv=5.0 fps

10.8 4,291 0.1000 6.61 10.31 Trap/Vee/Rect Channel Flow, Channel Flow 1 10C
Bot.W=2.00' D=0.60' Z=1.0"/" Top.W=3.20'
n=0.040 Earth, dense weeds

86 2,450 0.0350 4.75 24.32 Trap/Vee/Rect Channel Flow, Channel Flow 2 10D

Bot.W=4.00' D=0.80' Z=3.0'/' Top.W=8.80'
n= 0.040

13.0 9,924 0.0530 12.71 301.02 Trap/Vee/Rect Channel Flow, Channel Flow 3 10E
Bot.W=10.00' D=1.60" Z=3.0"'/" Top.W=19.60'
n=0.030 Stream, clean & straight

458 17,365 Total

Summary for Subcatchment 11S: Post-5A

Runoff = 43 cfs @ 12.63 hrs, Volume= 0.679 af, Depth= 1.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (sf) CN Description
175,879 70 Woods, Good, HSG C
68,607 71  Meadow, non-grazed, HSG C
* 12,029 96 Gravel
5,100 98 Water Surface, 0% imp, HSG C
261,615 72 Weighted Average
261,615 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

15.2 100 0.0600 0.1 Sheet Flow, Post5A-A
Woods: Light underbrush n=0.400 P2=2.65"
27.2 387 0.2100 0.24 Sheet Flow, Post5A-B

Woods: Light underbrush n=0.400 P2=2.65"

0.5 429 0.0900 13.41 80.45 Channel Flow, Post5A-C
Area= 6.0 sf Perim=7.0' r=0.86' n=0.030

42.9 916 Total
Summary for Pond 12P: Culvert Inlet-ECA Sta. 4+60

Inflow Area = 6.01 ac, 0.00% Impervious, Inflow Depth = 1.36" for 10 yr event

Inflow = 43cfs @ 12.63 hrs, Volume= 0.679 af

Outflow = 43cfs @ 12.64 hrs, Volume= 0.679 af, Atten=0%, Lag= 0.5 min
Primary = 4.3cfs @ 12.64 hrs, Volume= 0.679 af

Routing by Stor-Ind method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Peak Elev= 1,991.49' @ 12.64 hrs Surf.Area= 92 sf Storage= 83 cf

Plug-Flow detention time= 0.3 min calculated for 0.678 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 891.5 - 891.2)

Volume Invert __ Avail.Storage Storage Description
#1 1,990.00' 1,110 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
1,990.00 20 0 0
1,992.00 116 136 136
1,994.00 510 626 762
1,994.50 880 348 1,110
Device Routing Invert Outlet Devices

#1  Primary 1,990.00' 15.0" Round Culvert
L=105.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 1,990.00'/ 1,972.00' S=0.1714"" Cc= 0.900

n=0.015

Primary OutFlow Max=4.3 cfs @ 12.64 hrs HW=1,991.49" (Free Discharge)
T 1=culvert (Inlet Controls 4.3 cfs @ 3.53 fps)

Summary for Pond 13P: Det. Pond

Inflow Area = 6.01 ac, 0.00% Impervious, Inflow Depth = 1.36" for 10 yr event

Inflow = 4.3 cfs@ 12.64 hrs, Volume= 0.679 af

Outflow = 0.5cfs@ 15.91 hrs, Volume= 0.354 af, Atten=88%, Lag= 195.9 min
Primary = 0.5cfs@ 15.91 hrs, Volume= 0.354 af

Routing by Stor-Ind method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
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Peak Elev=1,977.66' @ 15.91 hrs Surf.Area= 4,847 sf Storage= 18,486 cf

Plug-Fiow detention time= 443.7 min calculated for 0.354 af (52% of inflow)
Center-of-Mass det. time= 315.8 min ( 1,207.3 - 891.5)

Volume Invert Avail.Storage _Storage Description
#1 1,970.00' 38,733 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
1,970.00 235 0 0
1,972.00 1,280 1,515 1,515
1,974.00 2,440 3,720 5,235
1,976.00 3,705 6,145 11,380
1,978.00 5,080 8,785 20,165
1,980.00 6,550 11,630 31,795
1,981.00 7,325 6,938 38,733
Device Routing Invert Outlet Devices

#1  Primary 1,977.00' 6.0" Round Culvert
L= 34.8'" CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 1,977.00' / 1,971.00' S=0.1724"'" Cc= 0.900
n=0.015

#2  Primary 1,970.00' 0.7" Vert. Orifice/Grate C= 0.600

1=Culvert (Inlet Controls 0.5 cfs @ 2.44 fps)

gmary OutFlow Max=0.5 cfs @ 15.91 hrs HW=1,977.66' (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.0 cfs @ 13.30 fps)

Summary for Link 1AP: Analysis Point 1

Inflow Area = 2,830.41 ac, 1.44% Impervious, Inflow Depth= 1.11" for 10 yr event
Inflow = 1,233.2cfs @ 12.98 hrs, Volume= 262.089 af
Primary = 1,233.2cfs @ 12.98 hrs, Volume= 262.089 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt=0.05 hrs

Summary for Link 2AP: Analysis Point 2

Inflow Area = 414,52 ac, 0.00% Impervious, Inflow Depth = 1.05" for 10 yr event
Inflow = 2473 cfs @ 12.53 hrs, Volume= 36.394 af
Primary = 247.3cfs @ 12.53 hrs, Volume= 36.394 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt=0.05 hrs
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Summary for Link 3AP: Analysis Point 3

225.89 ac, for 10 yr event

7.6cfs @ 13.15 hrs, Volume=
76cfs@ 13.15 hrs, Volume=

0.00% Impervious, Inflow Depth = 0.20"
3.719 af
3.719 af, Atten=0%, Lag= 0.0 min

Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Summary for Link 4AP: Analysis Point 4

0.00% Impervious, Inflow Depth = 0.32" for 10 yr event

3.771 af
3.771 af, Atten= 0%, Lag= 0.0 min

140.36 ac,
14.8 cfs @ 12.64 hrs, Volume=
14.8 cfs @ 12.64 hrs, Volume=

Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Summary for Link 5AP: Analysis Point 5

0.00% Impervious, Inflow Depth > 0.48" for 10 yr event
7.556 af

7.556 af, Atten=0%, Lag= 0.0 min

189.36 ac,
38.1cfs@ 12.53 hrs, Volume=
38.1cfs@ 12.53 hrs, Volume=

Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Summary for Link 6AP: Analysis Point 6

246.36 ac, for 10 yr event

181.0cfs @ 12.50 hrs, Volume=
181.0cfs @ 12.50 hrs, Volume=

0.00% Impervious, Inflow Depth = 1.23"
25.264 af
25.264 af, Atten= 0%, Lag= 0.0 min

Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Summary for Link 7AP: Analysis Point 7

0.00% Impervious, Inflow Depth = 1.23" for 10 yr event

6.680 af
6.680 af, Atten= 0%, Lag= 0.0 min

65.14 ac,
50.4 cfs @ 12.45 hrs, Volume=
50.4 cfs @ 12.45 hrs, Volume=

Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Summary for Link 8AP: Analysis Point 8

1.39% Impervious, Inflow Depth = 1.23" for 10 yr event
27.307 af

27.307 af, Atten= 0%, Lag= 0.0 min

266.27 ac,
1999 cfs @ 12.48 hrs, Volume=
1999 cfs @ 12.48 hrs, Volume=

Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs

Type Il 24-hr 10 yr Rainfall=3.85"
Printed 11/12/2013
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Summary for Link 9AP: Analysis Point 9

Inflow Area = 1,027.34ac, 0.00% Impervious, Inflow Depth= 1.17" for 10 yr event
Inflow = 646.6 cfs @ 12.61 hrs, Volume= 100.181 af
Primary = 646.6 cfs @ 12.61 hrs, Volume= 100.181 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Summary for Link 10AP: Analysis Point 10
Inflow Area = 1,693.01 ac, 1.39% Impervious, Inflow Depth= 1.05" for 10 yr event

Inflow 869.0cfs @ 12.70 hrs, Volume= 148.645 af
Primary 869.0cfs @ 12.70 hrs, Volume= 148.645 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.53 30 Meadow, non-grazed, HSG A (Po2, Po4, Po5, Po6, Po7, Po9)
0.36 30 Woods, Good, HSG A (Po2, Po4, Po6)
0.35 55 Woods, Good, HSG B (Po1, Po2, Po3)
0.97 58 Meadow, non-grazed, HSG B (Po1, Po2, P03, Po4, Po5, Po6, Po9)
41.74 70 Woods, Good, HSG C (Po1, Po2, Po3, Po4, Po6, Po7)
417 71 Meadow, non-grazed, HSG C (Po2, Po3, Po4, Po6, Po7, Po8, Po9)
2.57 77 Woods, Good, HSG D (Po1, Po2, Po3, Po4, Po6)
2.51 78 Meadow, non-grazed, HSG D (Po2, Po3, Po4, Po5, Po6, Po8, Po9)
2.01 96 Proposed Roads Gravel (Po4, Po8, Po9)
0.12 98 Proposed Roads Gravel (Po5)
0.25 98 x Paved roads (Po2)
0.01 98 x Roofs (Po2)
0.07 98 x gravel roads (Po3)
56.66 70 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
1.89 HSG A Po2, Po4, Po5, Po6, Po7, Po9
1.32 HSG B Po1, Po2, Po3, Po4, Po5, Po6, Po9
4591 HSG C Po1, Po2, Po3, Po4, Po6, Po7, Po8, Po9
5.08 HSG D Po1, Po2, Po3, Po4, Po5, Po6, Po8, Po9
2.46 Other Po2, Po3, Po4, Po5, Po8, Po9

56.66

TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Diam/Width Height Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 Po2 0.00 0.00 40.0 0.0300 0.025 24.0 0.0 0.0

2 w1 623.00 606.00 120.0 0.1417 0.015 48.0 0.0 0.0

3 Cv2 607.75 607.00 65.0 0.0115 0.015 15.0 0.0 0.0

4 INF1 633.25 625.50 38.0 0.2039 0.015 12.0 0.0 0.0

5 MP1 620.50 606.00 99.0 0.1465 0.015 15.0 0.0 0.0
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Time span=0.00-60.00 hrs, dt=0.01 hrs, 6001 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Dyn-Stor-Ind method - Pond routing by Dyn-Stor-Ind method

Subcatchment Po1: Post Area 1 Runoff Area=10.86 ac  0.00% Impervious Runoff Depth=1.23"
Flow Length=945' Tc=21.5min CN=70 Runoff=9.61 cfs 1.114 af

Subcatchment Po2: Post Area 2 Runoff Area=30.22 ac 0.86% Impervious Runoff Depth=1.23"
Flow Length=3,835' Tc=28.0 min CN=70 Runoff=23.94 cfs 3.099 af

Subcatchment Po3: Post Area 3 Runoff Area=2.61 ac 2.68% Impervious Runoff Depth=1.56"
Flow Length=395' Tc=11.6 min CN=75 Runoff=3.86 cfs 0.338 af

Subcatchment Po4: Post Area 4 Runoff Area=2.29 ac 0.00% Impervious Runoff Depth=1.11"
Flow Length=533' Tc=28.0 min CN=68 Runoff=1.60 cfs 0.212 af

Subcatchment Po5: Post Area 5 Runoff Area=0.52 ac  23.08% Impervious Runoff Depth=1.00"
Flow Length=190" Tc=8.9 min CN=66 Runoff=0.49 cfs 0.043 af

Subcatchment Po6: Post Area 6 Runoff Area=5.11 ac  0.00% Impervious Runoff Depth=0.84"
Flow Length=1,120' Tc=20.3 min CN=63 Runoff=2.81 cfs 0.357 af

Subcatchment Po7: Post Area 7 Runoff Area=2.37 ac 0.00% Impervious Runoff Depth=0.94"
Flow Length=511' T¢=11.1 min CN=65 Runoff=1.92 cfs 0.186 af

Subcatchment Po8: Post Area 8 Runoff Area=1.05 ac 0.00% Impervious Runoff Depth=2.68"
Tc=6.1 min CN=89 Runoff=3.24 cfs 0.235 af

Subcatchment Po9: Post Area 9 Runoff Area=1.63 ac  0.00% Impervious Runoff Depth=2.59"
Tc=6.0 min CN=88 Runoff=4.90 cfs 0.352 af

Reach TS1: Treatment Swale 1 Avg. Flow Depth=0.22' Max Vel=0.33 fps Inflow=0.49 cfs 0.043 af
n=0.150 L=120.0' S=0.0100'"" Capacity=32.38 cfs Outflow=0.42 cfs 0.043 af

Pond CV1: 48" Culvert Peak Elev=624.75" Storage=1,987 cf Inflow=23.94 cfs 3.099 af
48.0" Round Culvert n=0.015 L=120.0' S=0.1417 '/ Outflow=23.85 cfs 3.099 af

Pond CV2: 15" Culvert Peak Elev=608.38"' Storage=15 cf Inflow=1.60 cfs 0.212 af
15.0" Round Culvert n=0.015 L=65.0' S=0.0115"" Outflow=1.60 cfs 0.212 af

Pond FB1: Forebay 1 Peak Elev=633.73" Storage=1,656 cf Inflow=3.24 cfs 0.235 af
Outflow=3.16 cfs 0.204 af

Pond FB2: Forebay 2 Peak Elev=624.55' Storage=1,292 cf Inflow=4.90 cfs 0.352 af
Outflow=4.85 cfs 0.329 af

Pond INF1: Filltration Pond Peak Elev=633.54' Storage=3,961 cf Inflow=3.16 cfs 0.204 af
Discarded=0.21 cfs 0.171 af Primary=0.36 cfs 0.033 af Secondary=0.00 cfs 0.000 af Outflow=0.57 cfs 0.204 af

Pond MP1: Miro Pool 1 Peak Elev=624.15' Storage=5,507 cf Inflow=4.85 cfs 0.329 af
Primary=1.96 cfs 0.314 af Secondary=0.00 cfs 0.000 af Outflow=1.96 cfs 0.314 af
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Link 1AP: Analysis Point 1

Link 2AP: Analysis Point 2

Link 3AP: Analysis Point 3

Link 4AP: Analysis Point 4

Inflow=9.61 cfs 1.114 af
Primary=9.61 cfs 1.114 af

Inflow=29.87 cfs 4.040 af
Primary=29.87 cfs 4.040 af

Inflow=2.81 cfs 0.357 af
Primary=2.81 cfs 0.357 af

Inflow=1.92 cfs 0.186 af
Primary=1.92 cfs 0.186 af

Total Runoff Area = 56.66 ac Runoff Volume = 5.936 af Average Runoff Depth = 1.26"

99.21% Pervious = 56.21 ac  0.79% Impervious = 0.45 ac
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Summary for Subcatchment Po1: Post Area 1

Runoff = 9.61cfs @ 12.32 hrs, Volume= 1.114 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.24 55 Woods, Good, HSG B
9.51 70 Woods, Good, HSG C
0.92 77 Woods, Good, HSG D
0.19 58 Meadow, non-grazed, HSG B
10.86 70 Weighted Average
10.86 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft)  (ft/sec) (cfs)

12.9 100 0.0900 0.13 Sheet Flow, Post 1
Woods: Light underbrush n=0.400 P2=2.65"
7.2 420 0.1500 0.97 Shallow Concentrated Flow, Post 1

Forest w/Heavy Litter Kv= 2.5 fps

1.4 425 0.0350 5.04 20.17 Trap/Vee/Rect Channel Flow, Post 1
Bot.W=2.00' D=1.00" Z=2.0"'/" Top.W=6.00'
n=0.040 Mountain streams

21.5 945 Total
Summary for Subcatchment Po2: Post Area 2

Runoff = 2394 cfs @ 12.42 hrs, Volume= 3.099 af, Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.06 30 Woods, Good, HSG A
0.06 55 Woods, Good, HSG B
28.42 70 Woods, Good, HSG C
0.44 77 Woods, Good, HSG D
0.01 30 Meadow, non-grazed, HSG A
0.01 58 Meadow, non-grazed, HSG B
0.73 71  Meadow, non-grazed, HSG C
0.23 78 Meadow, non-grazed, HSG D
* 0.25 98 x Paved roads
* 0.01 98 x Roofs
* 0.00 96 Proposed Roads Gravel
30.22 70 Weighted Average
29.96 99.14% Pervious Area
0.26 0.86% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.0 100 0.2200 0.18 Sheet Flow, Post 2
Woods: Light underbrush n=0.400 P2=2.65"
15.7 2,185 0.2150 2.32 Shallow Concentrated Flow, Post 2
Woodland Kv= 5.0 fps
0.1 40 0.0300 6.49 20.38 Pipe Channel, Post 2

24.0" Round Area= 3.1 sf Perim=6.3"' r= 0.50'
n=0.025 Corrugated metal

3.2 1,510 0.0832 7.77 31.10 Trap/Vee/Rect Channel Flow, Post 2
Bot.W=2.00' D=1.00" Z=2.0"/" Top.W=6.00'
n= 0.040

28.0 3,835 Total

Summary for Subcatchment Po3: Post Area 3

Runoff = 3.86cfs @ 12.17 hrs, Volume= 0.338 af, Depth= 1.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type 1l 24-hr 10 yr Rainfall=3.85"

Area(ac) CN Description
0.05 55 Woods, Good, HSG B
0.31 70 Woods, Good, HSG C
0.48 77 Woods, Good, HSG D
0.19 58 Meadow, non-grazed, HSG B
0.31 71 Meadow, non-grazed, HSG C
1.20 78 Meadow, non-grazed, HSG D
* 0.07 98 x gravel roads
2.61 75 Weighted Average
2.54 97.32% Pervious Area
0.07 2.68% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.7 100 0.2400 0.19 Sheet Flow, Post 3
Woods: Light underbrush n=0.400 P2=2.65"
2.9 295 0.1150 1.70 Shallow Concentrated Flow, Post 3

Woodland Kv= 5.0 fps

11.6 395 Total

Summary for Subcatchment Po4: Post Area 4

Runoff = 1.60 cfs @ 12.42 hrs, Volume= 0.212 af, Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"
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Area (ac) CN Description

0.29 30 Woods, Good, HSG A
0.37 70 Woods, Good, HSG C
0.64 77 Woods, Good, HSG D
0.08 30 Meadow, non-grazed, HSG A
0.04 58 Meadow, non-grazed, HSG B
0.24 71 Meadow, non-grazed, HSG C
0.60 78 Meadow, non-grazed, HSG D

* 0.03 96 Proposed Roads Gravel
2.29 68 Weighted Average
2.29 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

23.6 100 0.0200 0.07 Sheet Flow, Post 4
Woods: Light underbrush n=0.400 P2=2.65"
4.4 433 0.1060 1.63 Shallow Concentrated Flow, Post 4

Woodland Kv=5.0 fps

28.0 533 Total

Summary for Subcatchment Po5: Post Area 5

Runoff = 049 cfs @ 12.14 hrs, Volume= 0.043 af, Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type lil 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description

0.16 30 Meadow, non-grazed, HSG A
0.06 58 Meadow, non-grazed, HSG B
0.18 78 Meadow, non-grazed, HSG D

* 0.12 98 Proposed Roads Gravel
0.52 66 Weighted Average
0.40 76.92% Pervious Area
0.12 23.08% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

8.8 100 0.2500 0.19 Sheet Flow, Post 5
Grass: Bermuda n=0.410 P2=2.65"

0.1 90 0.0100 10.51 168.11 Trap/Vee/Rect Channel Flow, Post 5
Bot.W=2.00" D=2.00' Z=3.0'"/" Top.W=14.00'
n=0.015

8.9 190 Total
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Summary for Subcatchment Po6: Post Area 6

Runoff = 2.81cfs @ 12.34 hrs, Volume= 0.357 af, Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.01 30 Woods, Good, HSG A
3.12 70 Woods, Good, HSG C
0.09 77 Woods, Good, HSG D
0.92 30 Meadow, non-grazed, HSG A
0.21 58 Meadow, non-grazed, HSG B
0.68 71 Meadow, non-grazed, HSG C
0.08 78 Meadow, non-grazed, HSG D
5.11 63 Weighted Average
5.11 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)

11.5 100 0.1200 0.14 Sheet Flow, Pre 6
Woods: Light underbrush n=0.400 P2= 2.65"
7.7 780 0.1150 1.70 Shallow Concentrated Flow, Pre 6

Woodland Kv= 5.0 fps

1.1 240 0.0167 3.48 13.93 Trap/Vee/Rect Channel Flow, Pre 6
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.040

20.3 1,120 Total

Summary for Subcatchment Po7: Post Area 7

Runoff = 1.92cfs @ 12.17 hrs, Volume= 0.186 af, Depth= 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.01 70 Woods, Good, HSG C
0.33 30 Meadow, non-grazed, HSG A
2.03 71 Meadow, non-grazed, HSG C
2.37 65 Weighted Average
2.37 100.00% Pervious Area




WM_Drainage_Post_70percent substation Type Il 24-hr 10 yr Rainfall=3.85"

Prepared by Horizons Engineering, LLC (DEB) Printed 10/28/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC Page 11

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

9.2 100 0.2100 0.18 Sheet Flow, Post 7
Woods: Light underbrush n=0.400 P2=2.65"
1.0 186 0.4100 3.20 Shallow Concentrated Flow, Post 7

Woodland Kv= 5.0 fps

0.9 225 0.0267 4.40 17.62 Trap/Vee/Rect Channel Flow, Post 7
Bot.W=2.00' D=1.00' Z=2.0"/" Top.W=6.00'
n=0.040

11.1 511 Total
Summary for Subcatchment Po8: Post Area 8

Runoff = 3.24cfs @ 12.09 hrs, Volume= 0.235 af, Depth= 2.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.16 71 Meadow, non-grazed, HSG C
0.16 78 Meadow, non-grazed, HSG D
* 0.73 96 Proposed Roads Gravel
1.05 89 Weighted Average
1.05 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
6.1 Direct Entry, Sheet flow less than 5 min

Summary for Subcatchment Po9: Post Area 9

Runoff = 490cfs @ 12.09 hrs, Volume= 0.352 af, Depth= 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.03 30 Meadow, non-grazed, HSG A
0.27 58 Meadow, non-grazed, HSG B
0.02 71 Meadow, non-grazed, HSG C
0.06 78 Meadow, non-grazed, HSG D
* 1.25 96 Proposed Roads Gravel

1.63 88 Weighted Average
1.63 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, Sheet flow Less than 5 min
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Summary for Reach TS1: Treatment Swale 1

Inflow Area = 0.52 ac, 23.08% Impervious, Inflow Depth = 1.00" for 10 yr event
Inflow = 0.49cfs @ 12.14 hrs, Volume= 0.043 af
Outflow = 042cfs @ 12.21 hrs, Volume= 0.043 af, Atten=15%, Lag= 4.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.33 fps, Min. Travel Time= 6.0 min
Avg. Velocity = 0.12 fps, Avg. Travel Time= 17.1 min

Peak Storage= 150 cf @ 12.21 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 2.25', Capacity at Bank-Full= 32.38 cfs

5.00' x 2.25' deep channel, n=0.150

Side Slope Z-value= 3.0'/' Top Width= 18.50'
Length=120.0" Slope= 0.0100"/'

Inlet Invert= 607.95", Outlet Invert= 606.75'

i = —
Summary for Pond CV1: 48" Culvert
Inflow Area = 30.22 ac, 0.86% Impervious, Inflow Depth = 1.23" for 10 yr event
Inflow = 2394 cfs @ 12.42 hrs, Volume= 3.099 af
Outflow = 23.85cfs @ 12.45 hrs, Volume= 3.099 af, Atten= 0%, Lag= 1.6 min
Primary = 23.85cfs @ 12.45 hrs, Volume= 3.099 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=624.75' @ 12.45 hrs Surf.Area= 1,891 sf Storage= 1,987 cf

Plug-Flow detention time= 2.5 min calculated for 3.099 af (100% of inflow)
Center-of-Mass det. time= 2.4 min ( 885.7 - 883.3 )

Volume Invert Avail.Storage Storage Description

#1 623.00' 5,168 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

623.00 625 0 0

624.00 1,100 863 863

626.00 3,205 4,305 5,168
Device Routing invert Outlet Devices

#1  Primary 623.00' 48.0" Round Culvert

L=120.0" CPP, square edge headwall, Ke= 0.500
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inlet / Outlet Invert= 623.00' / 606.00' S=0.1417 "/ Cc=0.900
n= 0.015 Corrugated PE, smooth interior

Primary OutFlow Max=23.84 cfs @ 12.45 hrs HW=624.75' TW=0.00' (Dynamic Tailwater)
. 1=Culvert (Inlet Controls 23.84 cfs @ 4.51 fps)

Summary for Pond CV2: 15" Culvert

Inflow Area = 2.29 ac, 0.00% Impervious, Inflow Depth= 1.11" for 10 yr event

Inflow = 1.60cfs @ 12.42 hrs, Volume= 0.212 af

Outflow = 1.60cfs @ 12.43 hrs, Volume= 0.212 af, Atten= 0%, Lag= 0.6 min
Primary = 1.60cfs @ 12.43 hrs, Volume= 0.212 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev= 608.38' @ 12.43 hrs Surf.Area= 36 sf Storage= 15 cf

Plug-Flow detention time= 0.5 min calculated for 0.212 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 889.8 - 889.6 )

Volume Invert Avail.Storage _Storage Description
#1 607.75' 129 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
607.75 15 0 0
608.00 20 4 4
610.00 105 125 129
Device Routing Invert Outlet Devices
#1  Primary 607.75' 15.0" Round Culvert

L=65.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 607.75'/ 607.00' S=0.0115"/" Cc= 0.900
n=0.015 Corrugated PE, smooth interior

Primary OutFlow Max=1.60 cfs @ 12.43 hrs HW=608.38' TW=0.00" (Dynamic Tailwater)
t _1=Culvert (Barrel Controls 1.60 cfs @ 3.76 fps)

Summary for Pond FB1: Forebay 1

Inflow Area = 1.05ac, 0.00% Impervious, Inflow Depth = 2.68" for 10 yr event

Inflow = 3.24cfs @ 12.09 hrs, Volume= 0.235 af

Outflow = 3.16cfs @ 12.11 hrs, Volume= 0.204 af, Atten=2%, Lag= 1.1 min
Primary = 3.16cfs @ 12.11 hrs, Volume= 0.204 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=633.73' @ 12.11 hrs Surf.Area= 1,431 sf Storage= 1,656 cf

Plug-Flow detention time= 91.4 min calculated for 0.204 af (87% of inflow)
Center-of-Mass det. time= 32.8 min ( 836.8 - 804.0 )
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Volume Invert _Avail.Storage Storage Description
#1 632.00' 6,523 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
632.00 485 0 0
633.00 1,030 758 758
634.00 1,580 1,305 2,063
636.00 2,880 4,460 6,523
Device Routing Invert Outlet Devices
#1  Primary 633.50'" 12.0'long x 6.0 breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=3.16 cfs @ 12.11 hrs HW=633.73' TW=632.98"' (Dynamic Tailwater)
t_1=Broad-Crested Rectangular Weir (Weir Controls 3.16 cfs @ 1.15 fps)

Summary for Pond FB2: Forebay 2

Inflow Area = 1.63ac, 0.00% Impervious, Inflow Depth= 2.59" for 10 yr event

Inflow = 490cfs@ 12.09 hrs, Volume= 0.352 af

Outflow = 485cfs @ 12.10 hrs, Volume= 0.329 af, Atten= 1%, Lag= 0.7 min
Primary = 485cfs @ 12.10 hrs, Volume= 0.329 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev= 624.55' @ 12.10 hrs Surf.Area= 1,057 sf Storage= 1,292 cf

Plug-Flow detention time= 53.6 min calculated for 0.329 af (93% of inflow)
Center-of-Mass det. time= 18.8 min ( 826.4 - 807.7 )

Volume Invert Avail.Storage _Storage Description
#1 622.00 1,833 cf Forebay Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
622.00 120 0 0
624.00 690 810 810
625.00 1,356 1,023 1,833
Device Routing Invert Outlet Devices
#1  Primary 624.25' 12.0'long x 6.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.37 2.51 2.70 2.68 2.68 2.67 2.65 2.65 2.65
2.65 2.66 2.66 2.67 2.69 2.72 2.76 2.83

Primary OutFlow Max=4.85 cfs @ 12.10 hrs HW=624.55' TW=623.54' (Dynamic Tailwater)
t_1=Broad-Crested Rectangular Weir (Weir Controls 4.85 cfs @ 1.34 fps)
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Summary for Pond INF1: Filltration Pond

Inflow Area = 1.05 ac, 0.00% impervious, Inflow Depth = 2.33" for 10 yr event

Inflow = 3.16cfs@ 12.11 hrs, Volume= 0.204 af

Outflow = 0.57 cfs @ 12.58 hrs, Volume= 0.204 af, Atten=82%, Lag= 28.4 min
Discarded = 0.21cfs@ 12.58 hrs, Volume= 0.171 af

Primary = 0.36 cfs @ 12.58 hrs, Volume= 0.033 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=633.54' @ 12.58 hrs Surf.Area= 3,664 sf Storage= 3,961 cf

Plug-Flow detention time= 174.8 min calculated for 0.204 af (100% of inflow)
Center-of-Mass det. time= 174.7 min ( 1,011.5 - 836.8 )

Volume Invert _ Avail.Storage _Storage Description

#1 632.25' 18,244 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sg-ft) (cubic-feet) (cubic-feet)

632.25 2,455 0 0

634.00 4,090 5,727 5,727

636.00 5,425 9,515 15,242

636.50 6,585 3,003 18,244
Device Routing Invert Outlet Devices

#1  Discarded 632.25' 2.500 in/hr Exfiltration over Surface area Phase-In= 0.50'

#2  Secondary 635.00' 12.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#3  Primary 633.25' 12.0" Round Culvert
L=38.0' CPP, square edge headwall, Ke= 0.500
Inlet / OQutlet Invert= 633.25' / 625.50' S=0.2039'/' Cc= 0.900
n=0.015 Corrugated PE, smooth interior

Discarded OutFlow Max=0.21 cfs @ 12.58 hrs HW=633.54' (Free Discharge)
T_1=Exfiltration (Exfiltration Controls 0.21 cfs)

Primary OutFlow Max=0.36 cfs @ 12.58 hrs HW=633.54' TW=0.00' (Dynamic Tailwater)
3=Culvert (Inlet Controls 0.36 cfs @ 1.85 fps)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=632.25" TW=0.00' (Dynamic Tailwater)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond MP1: Miro Pool 1

Inflow Area = 1.63 ac, 0.00% Impervious, Inflow Depth= 2.42" for 10 yr event

Inflow = 485cfs @ 12.10 hrs, Volume= 0.329 af

Outflow = 1.96 cfs @ 12.33 hrs, Volume= 0.314 af, Atten=60%, Lag= 14.1 min
Primary = 1.96cfs @ 12.33 hrs, Volume= 0.314 af

Secondary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
Peak Elev=624.15' @ 12.33 hrs Surf.Area= 2,757 sf Storage= 5,507 cf

Plug-Flow detention time= 306.0 min calculated for 0.314 af (96% of inflow)
Center-of-Mass det. time= 281.8 min ( 1,108.2 - 826.4 )

Volume Invert Avail.Storage _Storage Description
#1 616.00' 630 cf Micro Pool (Prismatic) Listed below (Recalc)
#2 620.50' 16,781 cf _Pond Storage (Prismatic) Listed below (Recalc)
17,411 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
616.00 70 0 0
620.50 210 630 630
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
620.50 210 0 0
622.00 1,090 975 975
624.00 2,430 3,520 4,495
626.00 3,960 6,390 10,885
627.00 7,832 5,896 16,781
Device Routing Invert Outlet Devices
#1  Primary 620.50' 15.0" Round Culvert

L=99.0'" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 620.50' / 606.00' S=0.1465'" Cc=0.900
n=0.015 Corrugated PE, smooth interior

#2  Secondary 625.90' 8.0'long x 5.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

#3 Device 1 623.40' 12.0" Vert. Orifice/Grate C= 0.600

#4  Device 1 620.50' 1.3" Vert. Orifice/Grate C= 0.600
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Primary OutFlow Max=1.96 cfs @ 12.33 hrs HW=624.15' TW=0.00' (Dynamic Tailwater)
1=Culvert (Passes 1.96 cfs of 10.28 cfs potential flow)

T::=0rificelGrate (Orifice Controls 1.88 cfs @ 2.95 fps)
=Orifice/Grate (Orifice Controls 0.08 cfs @ 9.13 fps)

Secondary OutFlow Max=0.00 cfs @ 0.00 hrs HW=616.00' TW=623.00' (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Link 1AP: Analysis Point 1

Inflow Area = 10.86 ac, 0.00% Impervious, Inflow Depth = 1.23" for 10 yr event
Inflow = 9.61cfs @ 12.32 hrs, Volume= 1.114 af
Primary = 9.61cfs @ 12.32 hrs, Volume= 1.114 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Summary for Link 2AP: Analysis Point 2

Inflow Area = 38.32ac, 1.17% Impervious, Inflow Depth= 1.27" for 10 yr event
Inflow = 29.87 cfs @ 12.43 hrs, Volume= 4.040 af
Primary = 29.87 cfs @ 12.43 hrs, Volume= 4.040 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Summary for Link 3AP: Analysis Point 3

Inflow Area = 5.11ac, 0.00% Impervious, Inflow Depth= 0.84" for 10 yr event
Inflow = 281cfs @ 12.34 hrs, Volume= 0.357 af
Primary = 281cfs @ 12.34 hrs, Volume= 0.357 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs

Summary for Link 4AP: Analysis Point 4

Inflow Area = 2.37 ac, 0.00% Impervious, Inflow Depth = 0.94" for 10 yr event
Inflow = 1.92cfs @ 12.17 hrs, Volume= 0.186 af
Primary = 1.92cfs @ 12.17 hrs, Volume= 0.186 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-60.00 hrs, dt= 0.01 hrs
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Project Notes

24-hour rainfall from Northeast Regional Climate Center, 71.796 deg W, 43.581 deg N, elev. 637
ft (Substation location, most conservative)
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
2.16 96 Gravel (1.1,1.2,1.3, 1.4)
0.08 98 IMP (1.1,1.2)
5.25 71 Meadow, non-grazed, HSG C (1.1, 1.2, 1.3, 1.4)
2.01 78 Meadow, non-grazed, HSG D (1.4)
4.00 70 Woods, Good, HSG C (1.4)
0.20 77 Woods, Good, HSG D (1.4)
13.70 76 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.00 HSG A

0.00 HSG B

9.25 HSG C 11,1.2,1.3,1.4
2.21 HSG D 1.4

2.24 Other 11,1.2,1.3,1.4
13.70 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.00 0.00 0.00 0.00 2.16 2.16 Gravel 1.1,1.2,1.3,1.4
0.00 0.00 0.00 0.00 0.08 0.08 IMP 1.1,1.2
0.00 0.00 5.25 2.01 0.00 7.26 Meadow, non-grazed 1.1, 1.2,1.3,1.4
0.00 0.00 4.00 0.20 0.00 420 Woods, Good 1.4

0.00 0.00 9.25 221 224 13.70 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length  Slope n Diam/Width Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 P1 1,355.02 1,354.00 35.0 0.0291 0.015 12.0 0.0 0.0

2 WMAC-1.0 1,356.50 1,356.00 88.0 0.0057 0.015 15.0 0.0 0.0

3 WMAC-2.0 1,362.50 1,361.00 70.0 0.0214 0.015 15.0 0.0 0.0
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Time span=5.00-39.95 hrs, dt=0.05 hrs, 700 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1.1: Post #1.1 Runoff Area=1.94 ac 1.55% Impervious Runoff Depth=2.41"
Flow Length=359' Tc=2.5min CN=86 Runoff=6.0 cfs 0.390 af

Subcatchment 1.2: Post #1.2 Runoff Area=2.35 ac 2.13% Impervious Runoff Depth=1.92"
Flow Length=553"' Tc=18.9 min CN=80 Runoff=3.6 cfs 0.376 af

Subcatchment 1.3: Post #1.3 Runoff Area=0.36 ac 0.00% Impervious Runoff Depth=1.62"
Flow Length=334' Tc=1.2min CN=76 Runoff=0.7 cfs 0.049 af

Subcatchment 1.4: Post #1.4 Runoff Area=9.05 ac 0.00% Impervious Runoff Depth=1.42"
Flow Length=960" Tc=29.3 min CN=73 Runoff=8.3 cfs 1.071 af

Reach 2R: Reach Avg. Flow Depth=0.17' Max Vel=1.41 fps Inflow=2.3 cfs 0.339 af
n=0.040 L=612.0' S=0.0163'/" Capacity=181.6 cfs Outflow=2.1 cfs 0.339 af

Reach R1: Reach Avg. Flow Depth=0.38' Max Vel=3.48 fps Inflow=2.9 cfs 0.376 af
n=0.040 L=186.0" S=0.0457 '/ Capacity=45.3 cfs Outflow=2.9 cfs 0.376 af

Pond P1: Filtration Pond Peak Elev=1,356.64"' Storage=14,246 cf Inflow=6.6 cfs 0.814 af
Discarded=0.3 cfs 0.476 af Primary=1.0 cfs 0.291 af Secondary=1.3 cfs 0.047 af Outflow=2.6 cfs 0.814 af

Pond WMAC-1.0: WMAC-1.0 Peak Elev=1,358.37"' Storage=693 cf Inflow=6.0 cfs 0.390 af
15.0" Round Culvert n=0.015 L=88.0' S=0.0057 /' Outflow=5.0 cfs 0.390 af

Pond WMAC-2.0: WMAC-2.0 Peak Elev=1,363.37' Storage=1,794 cf Inflow=3.6 cfs 0.376 af
15.0" Round Culvert n=0.015 L=70.0' S=0.0214"/" Outflow=2.9 cfs 0.376 af

Link 1AP: Analysis Point 1 Inflow=8.5 cfs 1.410 af
Primary=8.5 cfs 1.410 af

Total Runoff Area = 13.70 ac Runoff Volume = 1.886 af Average Runoff Depth = 1.65"
99.42% Pervious = 13.62 ac  0.58% Impervious = 0.08 ac
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Summary for Subcatchment 1.1: Post #1.1

[49] Hint: Tc<2dt may require smaller dt
Runoff = 6.0cfs @ 12.04 hrs, Volume= 0.390 af, Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
1.16 96 Gravel
0.75 71 Meadow, non-grazed, HSG C
* 0.03 98 IMP
194 86 Weighted Average
1.91 98.45% Pervious Area
0.03 1.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.8 100 0.0100 0.95 Sheet Flow, Sheet Flow
Smooth surfaces n=0.011 P2=2.65"
0.5 139 0.0600 4.97 Shallow Concentrated Flow, Shallow Conc.

Paved Kv=20.3 fps

0.2 120 0.0500 8.83 106.00 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00' D=2.00' Z=2.0"'/" Top.W=10.00'
n= 0.040

2.5 359 Total
Summary for Subcatchment 1.2: Post #1.2

Runoff = 36cfs@ 12.27 hrs, Volume= 0.376 af, Depth= 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type Il 24-hr 10 yr Rainfall=3.85"

Area (ac) CN Description
0.83 96 Gravel
147 71 Meadow, non-grazed, HSG C
* 0.05 98 IMP
2.35 80 Weighted Average
2.30 97.87% Pervious Area
0.05 2.13% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

10.9 100 0.0500 0.15 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.65"
8.0 453 0.0180 0.94 Shallow Concentrated Flow, Shallow Conc.

Short Grass Pasture Kv= 7.0 fps

18.9 553 Total
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Summary for Subcatchment 1.3: Post #1.3

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.7cfs @ 12.03 hrs, Volume= 0.049 af, Depth= 1.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area(ac) CN Description
0.07 96 Gravel
0.29 71 Meadow, non-grazed, HSG C

0.36 76 Weighted Average
0.36 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.3 18 0.0200 0.89 Sheet Flow, Sheet Flow
Smooth surfaces n=0.011 P2=2.65"
0.2 38 0.1800 2.97 Shallow Concentrated Flow, Shallow Conc.

Short Grass Pasture Kv= 7.0 fps

0.7 278 0.0300 6.84 82.10 Trap/Vee/Rect Channel Flow, Ditch
Bot.W=2.00" D=2.00' Z=2.0"/" Top.W=10.00'
n=0.040

1.2 334 Total

Summary for Subcatchment 1.4: Post #1.4

Runoff = 8.3cfs @ 12.44 hrs, Volume= 1.071 af, Depth= 1.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Type lll 24-hr 10 yr Rainfall=3.85"

Area(ac) CN Description
0.10 96 Gravel
2.74 71 Meadow, non-grazed, HSG C
4.00 70 Woods, Good, HSG C
2.01 78 Meadow, non-grazed, HSG D
0.20 77 Woods, Good, HSG D
9.05 73 Weighted Average
9.05 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)

9.5 100 0.0700 0.18 Sheet Flow, Sheet Flow
Grass: Dense n=0.240 P2=2.65"
1.7 140 0.0400 1.40 Shallow Concentrated Flow, Shallow Conc.
Short Grass Pasture Kv= 7.0 fps
6.7 380 0.0360 0.95 Shallow Concentrated Flow, Shallow Conc.
Woodland Kv=5.0 fps
114 340 0.0050 0.49 Shallow Concentrated Flow, Shallow Conc.

Short Grass Pasture Kv= 7.0 fps

29.3 960 Total

Summary for Reach 2R: Reach

Inflow Area = 4.65ac, 1.72% Impervious, Inflow Depth = 0.87" for 10 yr event
Inflow = 23cfs@ 12.79 hrs, Volume= 0.339 af
Qutflow = 21cfs @ 13.01 hrs, Volume= 0.339 af, Atten=6%, Lag= 13.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 1.41 fps, Min. Travel Time= 7.3 min
Avg. Velocity = 0.65 fps, Avg. Travel Time= 15.7 min

Peak Storage= 928 cf @ 12.89 hrs
Average Depth at Peak Storage= 0.17"
Bank-Full Depth= 2.00' Flow Area= 32.0 sf, Capacity= 181.6 cfs

8.00' x 2.00' deep channel, n=0.040

Side Slope Z-value= 4.0'/" Top Width= 24.00'
Length=612.0' Slope= 0.0163"/'

Inlet Invert= 1,350.00', Outlet Invert= 1,340.00'

Summary for Reach R1: Reach

Inflow Area = 2.35ac, 2.13% Impervious, Inflow Depth= 1.92" for 10 yr event
Inflow = 29cfs @ 12.42 hrs, Volume= 0.376 af
Outflow = 29cfs @ 12.45 hrs, Volume= 0.376 af, Atten=0%, Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Max. Velocity= 3.48 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.21 fps, Avg. Travel Time= 2.6 min

Peak Storage= 153 cf @ 12.43 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 2.00" Flow Area= 6.0 sf, Capacity= 45.3 cfs
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2.00"' x 2.00" deep channel, n=0.040

Side Slope Z-value= 0.5"/" Top Width= 4.00'
Length= 186.0" Slope= 0.0457 '/

Inlet Invert= 1,360.50", Outlet Invert= 1,352.00'

Summary for Pond P1: Filtration Pond

[62] Hint: Exceeded Reach R1 OUTLET depth by 4.40' @ 13.05 hrs
[79] Warning: Submerged Pond WMAC-1.0 Primary device # 1 INLET by 0.14'

Inflow Area = 4.65ac, 1.72% Impervious, Inflow Depth = 2.10" for 10 yr event

Inflow = 6.6cfs @ 12.09 hrs, Volume= 0.814 af

Qutflow = 26cfs@ 12.79 hrs, Volume= 0.814 af, Atten=61%, Lag=42.1 min
Discarded = 0.3cfs@ 12.79 hrs, Volume= 0.476 af

Primary = 1.0cfs @ 12.79 hrs, Volume= 0.291 af

Secondary = 1.3cfs @ 12.79 hrs, Volume= 0.047 af

Routing by Stor-Ind method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Peak Elev= 1,356.64' @ 12.79 hrs Surf.Area= 5,843 sf Storage= 14,246 cf
Flood Elev= 1,358.00' Surf.Area= 7,545 sf Storage= 22,771 cf

Plug-Flow detention time= 258.4 min calculated for 0.813 af (100% of inflow)
Center-of-Mass det. time= 258.9 min ( 1,095.9 - 837.0 )

Volume Invert Avail.Storage Storage Description
#1 1,354.00' 1,961 cf Sediment Forebay (Prismatic) Listed below (Recalc)
#2 1,353.00' 20,810 cf INFILTRATION-GRYV (Prismatic) Listed below (Recalc)
22,771 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
1,354.00 110 0 0
1,356.00 460 570 570
1,357.50 1,395 1,391 1,961
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
1,353.00 2,450 0 0
1,354.00 3,050 2,750 2,750
1,356.00 4,430 7,480 10,230

1,358.00 6,150 10,580 20,810
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Device Routing Invert

Outlet Devices

#1  Primary 1,355.02'
#2 Secondary 1,356.50'
#3  Device 1 1,355.52'
#4  Discarded 1,353.00'

12.0" Round Culvert

L= 35.0'" CPP, square edge headwall, Ke= 0.500

Inlet / Outlet Invert= 1,355.02' / 1,354.00' S=0.0291'/" Cc=0.900
n= 0.015, Flow Area= 0.79 sf

10.0' long x 5.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

6.0" Horiz. Orifice/Grate C= 0.600 Limited to weir flow at low heads
2.500 in/hr Exfiltration over Surface area

Eiscarded OutFlow Max=0.3 cfs @ 12.79 hrs HW=1,356.64" (Free Discharge)
=Exfiltration (Exfiltration Controls 0.3 cfs)

Primary OutFlow Max=1.0 cfs @ 12.79 hrs HW=1,356.64" (Free Discharge)
1=Culvert (Passes 1.0 cfs of 4.0 cfs potential flow)
. _3=0rifice/Grate (Orifice Controls 1.0 cfs @ 5.10 fps)

?_e_condary OutFlow Max=1.2 cfs @ 12.79 hrs HW=1,356.64' (Free Discharge)
2=Broad-Crested Rectangular Weir (Weir Controls 1.2 cfs @ 0.88 fps)

Summary for Pond WMAC-1.0: WMAC-1.0

Inflow Area = 1.94 ac, 1.55% Impervious, Inflow Depth= 2.41" for 10 yr event

Inflow = 6.0cfs @ 12.04 hrs, Volume= 0.390 af

Outflow = 5.0cfs @ 12.09 hrs, Volume= 0.390 af, Atten=16%, Lag= 2.6 min
Primary = 5.0cfs @ 12.09 hrs, Volume= 0.390 af

Routing by Stor-Ind method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Peak Elev= 1,358.37' @ 12.08 hrs Surf.Area= 697 sf Storage= 693 cf
Flood Elev= 1,360.00' Surf.Area= 2,180 sf Storage= 3,044 cf

Plug-Flow detention time= 5.2 min calculated for 0.390 af (100% of inflow)
Center-of-Mass det. time= 4.6 min ( 816.1 - 811.5)

Volume Invert Avail.Storage _Storage Description
#1 1,356.50' 3,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
1,356.50 300 0 0
1,358.00 365 499 499
1,360.00 2,180 2,545 3,044
Device Routing invert Outlet Devices
#1  Primary 1,356.50' 15.0" Round Culvert

L=88.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 1,356.50' / 1,356.00' S=0.0057 '/ Cc= 0.900
n=0.015, Flow Area= 1.23 sf
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Primary OutFlow Max=5.0 cfs @ 12.09 hrs HW=1,358.32" (Free Discharge)
1=Culvert (Barrel Controls 5.0 cfs @ 4.04 fps)

Summary for Pond WMAC-2.0: WMAC-2.0

Inflow Area = 2.35ac, 2.13% Impervious, Inflow Depth= 1.92" for 10 yr event

Inflow = 3.6cfs@ 12.27 hrs, Volume= 0.376 af

Outflow = 29cfs @ 12.42 hrs, Volume= 0.376 af, Atten=21%, Lag= 9.4 min
Primary = 29cfs@ 12.42 hrs, Volume= 0.376 af

Routing by Stor-Ind method, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs
Peak Elev= 1,363.37' @ 12.42 hrs Surf.Area= 4,018 sf Storage= 1,794 cf
Flood Elev=1,366.00' Surf.Area= 19,277 sf Storage= 31,393 cf

Plug-Flow detention time= 10.0 min calculated for 0.375 af (100% of inflow)
Center-of-Mass det. time= 10.0 min ( 855.6 - 845.6 )

Volume Invert  Avail.Storage Storage Description
#1 1,362.50' 31,393 cf Custom Stage Data (Prismatic) Listed below (Recalic)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
1,362.50 125 0 0
1,364.00 6,870 5,246 5,246
1,366.00 19,277 26,147 31,393
Device Routing Invert Outlet Devices

#1 Primary 1,362.50' 15.0" Round Culvert
L=70.0'" CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 1,362.50" / 1,361.00' S=0.0214'/' Cc= 0.900
n=0.015, Flow Area= 1.23 sf

Primary OutFlow Max=2.9 cfs @ 12.42 hrs HW=1,363.36' (Free Discharge)
T 1=Culvert (Inlet Controls 2.9 cfs @ 3.16 fps)

Summary for Link 1AP: Analysis Point 1

Inflow Area = 13.70 ac, 0.58% Impervious, Inflow Depth = 1.24" for 10 yr event
Inflow = 8.5cfs @ 12.46 hrs, Volume= 1.410 af
Primary = 8.5cfs @ 12.46 hrs, Volume= 1.410 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-39.95 hrs, dt= 0.05 hrs



3.5 Stone Riprap Calculations
(Energy Dissipation — Stability Calculations)

A. Overall Project
B. Substation Interconnection Station
C. Operation and Maintenance Building



A. Overall Project



Stone Fill Sizing - Calculations 25 year storm
13185 Wild Meadows Wind Project

Performed By: CJH
Checked By: AJC
Date: 11/21/2013

Channel Protection - Stone Sizing =

d50 = 12 [118 x Q x Sb'¥® x R/P]?®
Where Sb = Slope Channel Bottom R = Hydraulic Radius

Q=Discharge from pipe CFS P = Wetted Perimeter

Channel Protection SD-1

CFS Feet/Feet Feet Feet
Data: Q= Sb=|0.129 R={0.202 | P=[3.12 |
d50= 0.57 Feet

Use Erosion Stone

P:\13185 IRF12\DOCS\PERMITS\AOT\Drainage-Post\StoneSizing\Stone Sizing Ditch Protection
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Summary for Subcatchment SD-1: ECAS 81+50

Runoff = 2.75cfs @ 12.56 hrs, Volume= 0.360 af, Depth> 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 25 yr Rainfall=4.76"

Area (sf) CN Description
* 3,689 96 Gravel
22,455 71 Meadow, non-grazed, HSG C
80,720 70 Woods, Good, HSG C
106,864 71  Weighted Average
106,864 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

311 100 0.0100 0.05 Sheet Flow, A
Woods: Light underbrush n=0.400 P2=2.65"
1.5 187 0.1660 2.04 Shallow Concentrated Flow, B
Woodland Kv= 5.0 fps
0.3 104 0.1250 6.57 9.86 Trap/Vee/Rect Channel Flow, C
Bot.W=2.00' D=0.50' Z=2.0"/" Top.W=4.00'
n= 0.040
0.1 50 0.0200 6.45 7.92 Pipe Channel, D

15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.015 Corrugated PE, smooth interior

4.8 663 0.2130 2.31 Shallow Concentrated Flow, E
Woodland Kv=5.0 fps

04 178 0.1290 6.68 10.02 Trap/Vee/Rect Channel Flow, F
Bot.W=2.00' D=0.50' Z=2.0'/" Top.W=4.00'
n= 0.040

38.2 1,282 Total



Channel Report

Hydraflow Express Extension for AutoCAD® Civil 3D® 2013 by Autodesk, Inc.

Thursday, Nov 21 2013

Depth (ft)

SD-1

Trapezoidal Highlighted

Bottom Width (ft) = 2.00 Depth (ft) = 0.25

Side Slopes (z:1) = 2.00, 2.00 Q (cfs) = 2.750

Total Depth (ft) = 2.00 Area (sqft) = 0.63

Invert Elev (ft) = 1000.00 Velocity (ft/s) = 440

Slope (%) = 12.90 Wetted Perim (ft) = 3.12

N-Value = 0.040 Crit Depth, Yc (ft) = 0.35

Top Width (ft) = 3.00

Calculations EGL (ft) = 0.55

Compute by: Known Q

Known Q (cfs) = 2.75

Elev (ft) Section
1003.00 3.00
1002.50 2.50
1002.00 2.00

AN
1001.50 1.50
1001.00 1.00
1000.50 : 0.50
1000.00 - 0.00
999.50 -0.50
0 1 3 4 6 8 9 10 11 12

Reach (ft)



Stone Fill Sizing - Calculations 25 year storm
13185 Wild Meadows Wind Project

Performed By: CJH
Checked By: AJC
Date: 11/21/2013

Channel Protection - Stone Sizing =

d50 = 12 [118 x Q x Sb™® x R/IP]?®
Where Sb = Slope Channel Bottom R = Hydraulic Radius

Q=Discharge from pipe CFS P = Wetted Perimeter

Channel Protection SD-2

CFS Feet/Feet Feet Feet
Data: Q=[6.99 | Sb=[0.043 R=[0.389 ]| P=[45 |
d50= 0.36 Feet

Use Erosion Stone

P:\13185 IRF12\DOCS\PERMITS\AOT\Drainage-Post\StoneSizing\Stone Sizing Ditch Protection



ditch_stone_sizing Type Ill 24-hr 25 yr Rainfall=4.76"

Prepared by Horizons Engineering, Inc. Printed 11/21/2013
HydroCAD® 9.10 s/n 02765 © 2010 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment SD-2: ECAS 78+75

Runoff = 6.99cfs @ 12.10 hrs, Volume= 0.475 af, Depth> 1.78"
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